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PREFACE. 

OuB ''Primary-School Arithmetic," the '' Common-School Arith« 
metic," and our Sequel, or ''Arithmetic Practically Applied/' 
haying been preyiously published, the present work completes 
a series. This series we have endeayored to arrange in such a 
manner, as to meet the wants of schools of eyery grade, and to 
stimulate while it rewards the exertions of scholars. 

For schools where only a tingle work is desired for all the 
classes, it is belieyed that the Common-School Arithmetic will be 
found more comprehensiye and thorough than any other work of 
the same size. 

Where there are two grades of schools, the Primary Arithmetio 
may be used with adyantage in the lower grade, and either the 
Grammar-Sohool Arithmetic, or the Common-School Arithmetic, 
in the higher. 

In towns where there are three or four grades of schools, 
and three or more different books are required, either the 
Grammar-School Arithmetic, or the Arithmetic Practically Ap- 
plied, should be used for reyision and completeness. The 
former occupies nearly the ground of the higher class of 
Arithmetics ordinarily used in our common schools; the latter 
tests the thoroughness of all who may study it, facilitates the 
application of principles to almost eyery kind of employiftent, 
and opens the eye to behold many of the infinite wonders of 
science. 

1* (v) 



VI PREFACE. 

In the present work, the pupil is supposed to be thoronghlj 
acquainted with our Primary-School Arithmetic; and scholars 
should not study this, who have not an a-b-e familiarity with the 
operations of all the simple rules upon Integers, Decimals, and 
Common Fractions. 

The "Examples for the Board" are designed for the guidance 
of the Teacher in his oral Explanations. When entering upon 
any new subject, he should not only illustrate its processes to 
the class, as clearly as possible, but he should lay open the 
connection between cause and effect, so that the pupil may see 
that the consequent, in all cases, flows from the antecedent, by 
a logical necessity, and that one of them could not be different 
from what it is, without a corresponding difference in the other. 
Much of the Scholar's ultimate success will depend upon the 
Teacher's early faithfulness in this particular. 

In the following work, we haye giyen numerous abstract 
examples under all the more important rules. These will furnish 
means of practice. Bepetition, under yarious forms, not only 
impresses the memory, but giyes a clearer and more abiding 
comprehension of principles. We haye taken pains to inter- 
sperse many questions of interest and curiosity throughout the 
work, hoping thereby to render it attractiye as well as instructiye. 
We haye also retained the noyel features of the preyious editions 
of the Elements of Arithmetic, prominent among which are the 
following : 

1. Integers, Decimals, and Federal Money, are taught in con- 
nection. This is an arrangement founded on Principle, and not 
on Form. Instead of separating, it associates subjects which 
haye a natural affinity, and it supersedes the yarious and per- 
plexing rules for Decimals and Federal Money, which encumber 
other works. The pupil naturally regards eyery new rule as the 
deyelopment of a new principle, and he will not readily discoyer 
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any coiinectio& between subjects that are treated in different 
parts of his text-book, and nnder distinct heads. Taught to 
look at the form rather than the substance, he will not see that 
oneness of principle, which gives us so many less things to 
remember, and helps us to remember whatever it gives. 

The unanimous testimony in favor of this arrangement by all 
the distinguished teachers who have tried it, gives the authority 
of suooessful experiment to the conclusions of d priori reasoning. 

2. Throughout the work, the rules have been generalized by 
referring the several branches or subdivisions of a subject to a 
few general principles. By this means, many of the rules usually 
given are dispensed with, and many that are retained are greatly 
simplified in form. For example ; after the scholar has learned 
to add, subtract, multiply, and divide fractions and decimals, 
there is no occasion for new and separate rules for fractions and 
decimals, in Compound Numbers, Percentage) Proportion, &o. 
In like manner, after having learned that a fraction is merely 
the representative of a division, the simple intimation that a 
fraction may be reduced to a whole or mixed number, or to 
a decimal, by merely febfobhinq the division that the fraction 
XXPBSSSE8, will be more easily remembered than three formal 
rules for the several operations. 

8. We have introduced much valuable information that is 
generally omitted, but which is continually required in the 
counting-house. For instances of this kind, we refer particu* 
larly to the Sections on Compound Equation and Percentage of 
Sterling Money, and to the Commercial Dictionary and Tables. 

4. Under many of the rules, new applications are given, that 
we believe will be found both interesting and valuable. For 
some of these, see the Articles on Fellowship and Proportion. 
In the treatment ef the latter subject, we have taken especial 
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pains to show the connection of the proportional statement with 
ordinary analysis, and to remoye the impression that the " Rule 
of Three ** is altogether arbitrary, by showing a good and suffi- 
cient reason for the arrangement of terms that it requires. 

Our aim has oeen to prepare a series that would meet the 
approval of all teachers who consider thorough scholarship 
more important than working by rote. We could hare treated 
many subjects more simply than we haye done ; we could haye 
offered books that would haye required less labor on the part of 
the instructor and the pupil; but belieying that whateyer is 
worth learning at all, is worth learning well, we have been 
unwilling to lend our sanction to indolence and superficial 
teaching. 

HORACE MANN, 

PLINY E. CHASE. 
Mat, 1851. 
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ARITHMETIC. 



I. DEFINITIONS. 



1 . Arithmetic is the art of computing by numbers. 

A Number, in Arithmetic, is an expression that denotes 
how many are spoken of. 

Written numbers may be expressed by words, by letters, 
or by combining the ten Arabic figures. 
One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Nanght. 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

The first nine of these characters are called digits, from 
the Latin digitus, a finger ', because the numbers they ex- 
press are often counted on the fingers. 

The tenth character, 0, expresses no value by itself, and 
is therefore commonly called Naught It is also called 
Zero or Cipher. 

The number One is also called a Unit, and it serves as a 
standard for comparing all numbers of a kind. Thus when 
we speak of ten miles, twenty houses, fourteen men, or 
sixty bushels, we are supposed already to have a clear idea 
of one mile, one house, one man, or one bushel, which is 
assumed as the unit. 

All numbers maybe considered as derived from the Unit; 
for one and one are two ; two and one are three ; three and 
one are four ; and so on to any extent we please. 

(11) 



12 NUMERATION. [AET. H. 

An Abstract Number, is a simple number, which has 
no reference to any thing in particular ; as five^ seventeen, 
SIX, An Applioate, ,or Concrete Number, is a num- 
ber applied to some particular thing or things ; as Jive 
hooks, seventeen days, six men. 

An Integer is a whole number; as ten, twentj-nine, 
forty-five. A Fraction is a part or parts of an integer ; 
as one-half, two-thirds, seven-tenths. 

Arithmetic embraces five fundamental operations, in 
each of which something is given, and something is re- 
quired; namely, Numeration, Addition, Subtraction, Mul- 
tiplication, and Division. 

In Numeration, numbers are either given in figures to 
be read in words, or given in words to be written in 
figures. 

In Addition, two or more numbers are given, and their 
sum or amount is required. 

In Subtraction, two numbers are given, and their differ- 
ence is required. 

In Multiplication, two numbers are given, and their pro- 
duct is required. 

In Division, two numbers are given, and their quotient 
is required. 
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II. NUMERATION. 

J8« Numeration is the process by which we express 
numbers in letters or figures, and read them when so ex- 
pressed. 

There are two modes of numeration now in use: the 
Roman and the Arabic. 
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3. KoMAN Notation.* 
The Roman method employs the following letters : 

One, Five, Ten, Fifty, One hundred, Five hundred. One thousand. 
I, V, X, L, C, D, M. 

When a letter stands immediately hefore another which 
denotes a larger number, the value of the first must be taken 
from that of the second. In all other cases, the values of 
the different letters must be added together, as in the fol- 
lowing table : 



L 


is 


One. 


XX. 


is 


Twenty. 


IL 


tt 


Two. 


XXI, Ao. 


it 


Twenty- one. 


nL 


tt 


Three. 


XXX. 


a 


Thirty. 


IV. 


tt 


Four. 


XL. 


tt 


Forty. 


V. 


tt 


Five. 


L. 


tt 


Fifty. 


VL 


tt 


Six. 


LX. 


tt 


Sixty. 


vn. 


tt 


Seven. 


LXX. 


tt 


Seventy. 


VliL 


tt 


Eight 


LXXX. 


tt 


Eighty. 


IX. 


tt 


Nine. 


xc. 


tt 


Ninety. 


X. 


tt 


Ten. 


c. 


tt 


One hundred. 


XI. 


tt 


Eleven. 


CC, «ko. 


tt 


Two hundred. 


xn. 


tt 


Twelve. 


D. 


tt 


Five hundred. 


XIII. 


tt 


Thirteen. 


DC, «kc. 


tt 


Six hundred. 


XIV. 


tt 


Fourteen. 


M. 


tt 


One thousand. 


XV. 


tt 


Fifteen. 


MO. 


tt 


One thousand one hundred. 


XVI. 


tt 


Sixteen. 


MDCCCC. 


tt 


One thousand nine hundred. 


XVTT. 


tt 


Seventeen. 


MM. 


tt 


Two thousand. 


xvin. 


tt 


Eighteen. 


at 


tt 


One hundred thousand. 


XIX. 


tt 


Nineteen. 


•M. 


tt 


One thousand thousand. 



4. Ababio Notation. 

The Arabic method is much more convenient, and is em- 
ployed in all the ordinary operations of Arithmetic. By 
this method, every figure is made to represent a value ten 
times as large hy each, removal to the left, and one-tenth as 
large by each removal to the right. Thus if 1 represents one, 

* That part of Numeration which treats of the expression of numbers 
by letters or figures, is sometimes called Notation. 
. f A dash placed over any letter, increases its value a thousand 
times. 

2 
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10 will represent ten; 100, ten tens, or one handred; 20, 
two tens, or twenty ; 40, four t«na, or forty ; &c. 

A point (.) called the decimal point, or teparatrix, ia 
plaeed at the right of nuita, to diBtingnieh them from 
parts of QtiitB or decimaU. The first figure at the left of 
the^separatrix denotes units, the second tens, the third hun- 
dreds. These three are usually embraced under the name 
of units; the next three figures embrace units, tens, and 
hundreds, of thonsands ; the nest, anits, tens, and hnn- 
dreds, of millions, &c., as in the following table : 



64 123 OOe 862 040 000 000 .016 500 000 000 479 61S 660* 
The places at the right of units are called tenths, hun- 
dredths, thousandths, &c., (denoting that the unit Is divi- 
ded into 10, 100, 1000, &c., parts,) as in the following 
table: 



Ms§|S||SS|8ls|S!||s| = S| = 
t49:HBalSH!sRHHB&-SHCB^t-fa:SHSnE-<SH 

6,6 0,0 6 7.0 6,9 8.8 1 a B 7 4 5 2 1 

In reading decimals, read first the whole number, (if 

any,') then read the decimal cu if it expreued a whole nuTn- 

■ Tbe Eaglish fomieTlr divided numbers into periods of lii figures 
each, calling a million million a billion, a million bimon a trillion, iic. 
Tht diTieion into periods of three fignrei, which ig oitUed the French 
matliad, is noir geoenilly >idopted. 
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hevy aligning it the value of the right hand decimal place. 
Thus 29000001.004063, is read, 29 million and 1, and 4 
thousand and sixty-three millionths. 



ft. EXAMPLES FOR THE BOARD.* 

.0000090864 2987.360042 

16.0003259 4.000000089443 

6. EXAMPLES FOR THE PUPIL. 

1. One sheep fly will produce 20000 young, and the 
larvas in 2^ hours increase their weight 200 fold. 

2. The velocity of sound in sea water, is 4708 feet per 
second, at the mean temperature of 46.6° Fahrenheit.f 

3. Prof. Ehrenberg has shown the existence of animals in 
fluids, of which each drop contains 500000000. J 

4. A Sanscrit Almanac, published in 1670, stated the 
age of the world at 3892771 years from its last creation. 

5. The quantity of wood consumed in one year on 560 miles 
of railroad in Massachusetts, has been estimated at 53710 
cords, worth «178990.§ 

6. Estimating the diameter of the earth at 7930 miles, 
its solid contents would be 38434476263828705280000 
cubic feet. 

7. In the fourth crop from a single seed of the hyoscy- 
amus, there would be nearly 6250000000000000000 
plants, provided each seed should produce one of the most 
fertile plants. 

8. If a cent were kept at compound interest, so as to 

* The Examples for the Board should be solved by the Teacher, in 
the presence of the class, and fully explained. 

f Pierce. % McGauley. g G. B. Emerson. 
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donble every 11 yearS; it would amount in 517 years to 
W407374883563.28. 

9. The reputed inventor - of the game of chesS; is 
said to have asked a reward which would be equivalent to 
31329388712142.58 bushels of wheat. 

10. .08 

11. .8 

12. .008 

13. .13876 

14. .000205 

15. 13.054 , 

16. 208.0010076 

17. 179002.0037 

18. 37000005830.0000870654 

19. 2908540002.000000000000001 

20. 1.000000800000070000000000000000001" 

21. 26501.00000000000080567809120566 

22. 9003075200Q00854212.0000000005001376 ^ 

23. 116840000000000000000000000000000.05 

24. 641000000873004000500926050387000.596 

25. 5000000000000000000005000000005000005.0005 

26. In 1824 Carlini found the attraction of Mt. Cenis to 
produce a variation in the oscillations of a pendulum, to 
correct which it was necessary to lengthen it .0082677 of 
an inch. 

9 

27. The thickness of a soap bubble when the colors are 
first seen in it, is about .000003937 of an inch. 

28 . The circumference of a circle may he found very nearly, 
by multiplying the diameter by 3.14159265358979323846 
26433832795028841971693993751068209749445923.. 
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7. Decimal Notation. 
Refer to the table of decimals; and observe that 

3 decimal places represent thoasandths. 

6 " " " millionths. 

9 « « " billionths. 

12 " "^ " trillionths. 

15 " " " quadrillionths. 

18 " " ,« quintillionths. 

21 " « " sextillionths. 

24 " « " septillionths. 

27 " " " octillionths. 

30 " " " nonillionths. 

33 « " " decillionths. 

- 36 " " " . undecillionths. 

39 « '^ " duodecillionths. 

If it were required to write five thousand and eight hun^ 
dred billionths, we should first write 5008. Billionths re- 
quiring nine decimal places, hundred billionths will require 
two more, or eleven. As 5008 has but four figures, seven 
zeroes must be prefixed to make the required number of 
places, thus, .00000005008. If this be numerated it will 
be found to express hundred billumths, as required. 

EuLE FOR WRITING DECIMALS. Write Jlrst the whole 
numbers, (if ant/,) and put the decimal point at their right. 
Then write the decimals like whole numbers, and; if neceS' 
sary, prefix zeroes to make up the required rmmher of deci- 
mal places, 

8* EXAMPLES FOR THE BQARD. 

115 septillion, 2 trillion, 97 thousand and 5— and 49 
thousand and 3 hundred thousandths. 

Change the decimal in the above example successively to 

trillionths, hundred quadriUiofiths, and ten sextillionths. 
2* 
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19 billion 8 million 1 thousand and 16 ten millionths is 
equivalent to what whole number ? 

O. EXAMPLES to" BE WRITTEN, AND PROVED BY NU- 
MERATING. 

1. The mean distance of the moon from the earth is 
about two hundred and forty thousand miles. 

2. The mean distance of the earth from the sun, is about 
ninety-five million miles. 

3. The circumference of the earth at the equator, is about 
twenty-four thousand eight hundred and ninety-five and five- 
tenths miles.* 

4. The highest known mountain on the face of the globe 
is Dhawalagir, a peak of the Himalaya range, which has 
been estimated by one measurement at twenty-six thousand 
eight hundred and seventy-two feet ; by another, at twenty- 
eight thousand and fifteen feet in height.f 

5. In six thousand years there are only one hundred and 
eighty-nine billi(2n three hundred and forty-one million 
three hundred and thirty-eight thousand and two hundred 
seconds. A trillion seconds would be equivalent to more 
than thirty-one thousand six hundred and eighty-eight 
years. 

6. The population of the globe was estimated in the 
Weimar Almanac of 1840, at nine hundred and ninety- 
three million ninety-five thousand eight hundred and sev- 
enteen. 

7. The period of our sun's revolution around the central 
sun, is estimated by Maedler at eighteen million two hun- 
dred thousand years.;]; 

8. It is estimated that some of the stars which are visible 
* DowQefk t BQoyclopsddia Americana. % NichoL 
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through the telescope, are so remote that their light, trav- 
eling at the rate of one hundred and ninetj-two thousand 
miles per second, does not reach us until the end of thirty 
million years.* 

9. The population of China in 1825, according to Dr. 
Morrison, was three hundred and fifty-two million eight 
hundred and sixty-six thousand and two. 

10. The entire weight of our atmosphere has been esti- 
mated at eleven quintillion eight hundred and fifty three 
quadrillion six hundred and sixty-four trillion pounds. 

11. The amount of the British National Debt in 1847, 
estimating the pound sterling at four dollars and eighty- 
four cents, was three billion seven hundred million seven 
hundred and four thousand and ninety-four dollars and fifty- 
six cents.f 

12. Ten thousand and three, — and fifty-six thousandths, 

13. Two hundred and nine, — ^and fifteeh million and 
seven trilUonths. 

[The remaining examples in this section may be left for the 
review, if they are found to be too difficult for the first course.] 

14. Six quadrillion seventeen billion and twenty-four, — 
and six quadrillion seventeen billion and twenty-four hun- 
dred'Sextillionths. 

15. Seventy-five septillion three quadrillion four hundred 
and one thousand, — and four octillion eleven thousand and 
six ten-decillionths, 

16. Two quadrillion thirty trillion four hundred million 
and five, — ^and six decillion and seven duodecillionfhs, 

17. One hundred duodecillion, — ^and one hundred-duo- 
decillionth. 

18. One hundred and fifty sextillion fifty-one quintillion 

* NichoL t Annual Beglster. 
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and thirty-six trillion^ — ^and six hundred and thirty billion 
and five sextiUionths. 

19. Twenty-eight nonillion forty-six octillion seven sex- 
tillion and nine hundred thousand^ — ^and five hundred and 
twenty quintillion forty thousand and seven hundred and 
eight tenseptiUionths, 

20. Seventeen undecillion thirty-one trillion two hundred 
and fifty billion, — and ninety-five thousand and thirteen 
huTidred-quintillionths, 

21. Nine hundred and ninety-nine undeciUionths. 

22. Nine hundred, — and ninety-nine undecillionths, 

23. Five hundred and five undeciljion seventy-six nonil- 
lion and three quintillion, — and fourteen million and fifty- 
nine ten-octillwnths. 

24. Six duodecillion twenty-two quadrillion seven hun- 
dred and seventy-seven hundred-duodecillionths. 

It has already been stated that zeroes have no value of 
themselves, their only use being to supply the place of de- 
nominations that are wanting. Any number of zeroes^ 
therefore, placed q>t the right hand of decimals, does not alter 
their value. 
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III. ADDITION. 

lO. Addition is the process by which we join two or 
more numbers together to find their sum or amount. 

The sign -f (plus) signifies that two or more numbers 
are to be added together. The sign = (equal to,) denotes 
that one number or series of tiumbers is equal to another. 
Thus 2-f 3-i-5=10, signifies that the sum of 2, 3, and 6 is 
equal to 10. 
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1 1 « Example tor the Board.— 'Add together 196, 

73.22, 18.09, 614.4, and 1.96. 

The Biim of the colttmn of htindredtha is 17 hiin* 

£ ' dredthsi or 1 tenth and 7 hundredths. It would 

1 ^'E evidently be wrong to Write tenths beneath tho 

*» OB 5 '5 '2 column of htrnd^edths. We therefore ohly write 

3 SjS 2 » down the 7 Jiundredths, and add, of carry^ the 1 

19 6* tenth to the column of tenths. In adding the 

7 8.2 2 tenths, we say 9 and 1 to carry are 10, and 4 are 

. 1 8.0 9 14 aucl 2 are 16. We have here 1 to carry to the 

1 Q A units* column,— and in continuing our work, we find 

we have 2 to carry to tens, and 2 to hundreds. 
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9 3.67 Teach the pupil to prove his Work by adding down* 
. *— . wards, and show the tarious other methods of proof* 

12« Federal Money, or the currency of the United 
States, is written like decimals, the dollar, [9\ being regarded 
as the unit, the cents as hundredths, and the mills as thou« 
sandths. 

19. EXAMPLES fOR TfiE PUPIL. 

1. Add five thousand and thirty-one dollars ; two thou- 
sand eight hundred dollars and six cents; nine hundred 
dollars and eleven cents ; five dollars sixty-two cents and 
five mills; and three hundred and fifty dollars and five 
mills. Arts, 9086.80. 

2. Find the sum of 960840.276 + 28890037.0009 -f 5613 
.02 + 2988136.921 + 60. Ans, 82844686.2179. 

3. Find the sum of 285.9 ; 14.283 ; 1390.0026 ; 268 ; 
7412.09; 3.846; 176; 506.000007; 87.284003; 441.929; 
and 3765.0761. 

4. A steamer on the first nine days of her voyage sailed 
as follows: 308.02 miles; 295.0009 miles; 815.769 miles; 
801.0085 miles; 256 miles; 261.4 miles; 279.0908 miles; 
800.96 miles ; and 298.239 miles. How far had she gone 
at the end of the ninth day f 
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5 Ton men entered into partnership^ contributing as 
foUows: «1487.638; »1960.00; »1276.45; S1195,10j 
12004.375; $1703.199; »751.25; «3475.871; J11240.50) 
and ¥989.112. What amount was inyested in the firm ? 

6. 448.771 + 2297.08 + 13596 + 67.0954 + .008876-1- 
14.32094 -f 1559.198874 H- 420 + 5996682-^.4880611 + 
25700-f 619.098 -1-477122.6003= ? 

Ans. 6517526.6564511. 

7. Add together 197446.00887932 ; 466108.4484097 } 
831165; 97061588.4003; 5425980.4991844; 761716604 
.00491883; 26915224.20211; 8112907690080; 6176448 
.037165222 ; and 9084129765. 

Ans. 8122889110409.696967472. 

8. Hequired the population of the New England States^ 
ftCcofditig to the cdnsus of 1850, the population of Maine 
being 583026; New Hampshire, 317997; Vermont, 314332; 
Massachusetts, 996665 ; Bhode Island^ 147503 ; Connecti'* 
cut, 371982. 

9. Find the population of the Middle States, according 
to the census of 1850', the population of New York being 
8099249; New Jersey, 490070; Pennsylvania, 2326208) 
Delaware, 90407 ; Maryland, 588016 ; District of Columbia, 
64000. 

10. What Was the population of the jSouth-Eastem 
States, according to the census of I860, the population of 
Virginia being 1428863 ; North Carolina, 870509 ; South 
Carolina, 639099 ; Georgia, 950000 ; Florida, 85000 ? 

11. The population of Alabama, according to the censud 
of 1860, was 820060; Mississippi, 680000; Louisiana, 
625000; Texas, 175000; California, 165000; Arkansas, 
198776 ; Tennessee, 1069000. What was the entire popu- 
lation of the 6oath*WeBtem States f 
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12. Accoi*ding to the census of 16d0, the population of 
Missouri was 681547 ; Kentucky, 993344 ; Ohio, 1981980 ; 
Indiana, 990258; Illinois, 850000; Michigan, 400000; 
Wisconsin, 805121 ; Iowa, 192974. What was the entire 
population of the North- Western States? Of the United 
States ? Ans. to the last, 23887125. 
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IV. SUBTRACTION. 

1 4* SuBTftACTtoN is the process by which we take one 
number from another, to find their difference. 

When one number is subtracted from another, the larger 
number is said to be diminished by the smaller. The num- 
ber to he diminished^ is the minuend. The number to he 
suhtracted, is the suhtrahend. The number obtained by 
subtraction is the differeTicey the remxtinder, or the excess 
of the larger over the smaller number. 

The sign -^ {minus,) signifies that the latter of two num* 
hers is to be taken from the former. •Thus 7 — 5 = 2, sig- 
nifies that if 5 be taken from 7, the remainder will be 2. 

1S« EXAMPLE rOR THE BOARD. 

Subtract 187.81 from 329.32. 

Sttbtracting in the usnal way, we cannot take 8 

^ ^ tenths from 8 tenths. It may readily be showui 

'S • '» that if 10 be added to two numbers their difference 

*§ » 5 "2 'g "^^^^ ^® the same. This is equally true whether we 

^ S 'S S ^ add tenunits, ten tenths, or ten of any other de- 

_ ^ ^ nomination. If we then add 10 tenths to the 3, and 
3 2 9 3 2 
1 fi 7 * 8 1 ^** equivalent, 1 unit, to the next figure we subtract, 

* the difference will be the same. Then, whenever any 

1 4 1,61 fiS^r^ of the minuend ie entailer than the figure below it 

■ in the subtrahend^ we may add 10 to the upper fi^re^ and 

carry \ tia the next fi{fure we eubtraet. Proceeding in this way, we 
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Bay« 8 tenths from 18 tenths leave 6 tenths; 8 units from 9 nnits 
leave 1 unit; 8 tens from 12 tens leave 4 tens, and 2 hundreds 
from 8 hundreds leave 1 hundred. 

Teach the pupil to prove his work, by adding the subtrahend 
and remainder. 



16. EXAMPLES rOR THE PUPIL. 

1. What is the difference between 1^88468.11 and 
$79521.097 ? 

2. The popnlation of the United States in 1830 was 
12858670. In 1840 it was 17068666. What was th« 
increase in ten years ? 

8. A gentleman has invested $140768.25 in two estates, 
one of which is worth $89829.18. What was the cost of 
the other ? Ans, $51439.07. 

4. A. said to B., I am worth $116205.39. B. said, I 
am not worth so much, by $49164.42. What was B. 

worth ? Ans. $67040.97. 

6. 8843900269517 —2988143675.0087906 == ? 

Ans. 8840912125841.9912094. 

6. What is the excess of $14943870.01 over $9568841 
.095? Ans, $5375028.915. 

7. A broker purchased stock for which he paid 
$259084.63. Bid he gain or lose, by selling the same 
stock for $290451.00 ? How much ? 

8. In a certain factory there were made 916482.7 yards 
of satinet, and 895267.594207 yards of broadcloth. How 
many yards were there of satinet more than of broadcloth ? 

Ans. 21215.105798 yds. 

9. The population of the United States in 1850 
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was 23387125. What was the increase in the preceding ten « 
years ? In the preceding twenty years ? 

10. The population of the United States in 1790 was 
8929827. What was the inci*ease in sixty years ? 

11. The population of the United States in 1800 was 
6305925 ; in 1810, 7239814 ; in 1820, 9638131. What 
was the increase from 1790 to 1820 ? from 1800 to 1850 ? 
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V. MULTIPLICATION- 

1 7. Multiplication is the process by which we find 
the sum of a number or part of a number, when repeated a 
given number of times. 

The number to he mulHpUed or repeated, is the multi' 
plicand. The number to multiply hy^ or the number of 
times the multiplicand is repeated, is the muUipUer. The 
sum obtained by multiplication, is the product The mul- 
tiplier and multiplicand are also called factors of the pro- 
duct. If there are more than two factors, we first obtain 
the product of any two, then multiply this product by a 
third f and so on. The final product is called the continued 
prodvjct of all the factors. Thus 4 times 3 times 5 times 
2 = 120. 

Any number that can be resolved into factors, is a com' 
posite number, A number that cannot be so resolved, is a 
prime number. Thus 6, 12, 16, &c., are composite num- 
bers; 1, 2, 8, 5, 7, 11, &Ci, are prime numbers. 

The sign x (times,) denotes that one number is to be 
multiplied hf another, as, 4x3sa=12; 2x6x8=;4x9. 
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18. EXAMPLES FOR THE BOARD. 

If a barrel of flour costs )(4.75, what will 4 barrels cost ? 

(1.) 4.75 (2.) 4.76 Multiplicand. The atidwer mn,y be obtained 
4.76 4 Multiplier, as in (1), by addition. But as 

jl-e TTTJ^ r» J . tlio same figures arfe repeated 4 

4./ 6 19,00 Products .. ., ° ^ i , 

times, the sum of each column 
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19.00 niJ^y he readily found by multi- 

' plication, as in (2). We say, 4 

times 5 hundredths are 20 hundredths, or 2 tenths and hun- 
dredths \ 4 times 7 tenths are 28 tenths, and 2 tenths to carry 
are 80 tenths, or 8 uiiits and tenths ; 4 times 4 units are 16 
units, and, 8 units to carry are 19 units* 

If a barrel of flour costs $4.88, what will 15 barrels cost ? 

**Jg The product of 4.88 by 6 units, is 24.40. In multiply- 
ing by 1 ten, the product will be 10 times as large as the 



24.40 product by 1 unit, and each figure will therefore stand 1 

48.8 place farther to the left. The product by 1 ten is then 

ir~I^ 46 »8, and the sum of the two products, or the product by 

.•. 16, is73»20. 

If a barrel of flour costs $4.88, what will 15.5 barrels 

cost? 

. -J. The units figure of the multiplier is written under the 

16.5 i^ig^t-hand figure of the multiplicand, because the product 

.- ^ of .any denomination by units is of the same debomina* 

2.440 tion ; t. e, units by units give Units, tenths by units give 
Aft'ft tenths, and so oU. The product by tenths is 10 times 
* smaller than the product by units, and each figure will 

76.640 therefore stand 1 place farther to the right. Therefore in 
■ preparing any numbers for multiplication, place the unit%* 

figure of the multiplier under the right-hand figure of the multiplicand^ 
and place the first figure of each product under the figure by ivhich you 
multiply % The eepatatriz of each product will then faU under that of 
the multiplicand. 

A careful examination of this process will show, that there art 
always as many deeimaU in the product d» there are in both the mult^ 
plier and the multiplicand. 
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19, Theprt)duct 5y zero is always zero* 

To multiply any number by 10, 100, 1000, &c., remove 
(he decimal point as niany places to the right, as there are 
zeroes in the multiplier. 

When there are zeroes at the right hand of either, or 
both factors, perform the multiplication without tliem, and 
annex them to the product. 

If the multiplier can be resolved into factors, the product 
may he obtained either hy employing the whole multiplier, of 
each €(f its factors in succession, 

30* EXAMPLES FOR THE PUPIL. 

1. The height of Mount Etna, as trigonometrically deter* 
mined by Oapt. W. H. Smyth, in 1814, was 10874 feet; 
as determined by Sir John Herschel in 1824, with the 
barometer, 10872 » 5 feet»* Eequired the result of each 
measurement in inches^ 

2. 49863 X .06 x 1.8 =t f Ans. 3889.314. 

3. Multiply 7441.08 by 236» Ans, 1756094.88. 

4. Find .06 of 284931.75. 

6. Find .0725 of 164.25 x 1000. Ans. 11908.125. 

6. The volume of water discharged by the Nile at itai 
flood, has been estimated at 8166.065 cubic metres per 
second.* To what number of gallons is this equivalent, a 
eubic metre being 264.19 gallons? 

7. 96.8 X 12000 X 45.93 = ? • Ans. 63362288. 

8. Multiply 4489.076 by 2604000. 

Ans. 11689553904. 

9. Multiply 596000 by 70490000. 

"*'^*— ■* ' ' - ~»— . 

* Journal of the Ro3^a1 Geographical Society, 1S50. 
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10 What IS the product of 36 X 24 x 12 X 15? 

Am. 155520. 

11. A merchant borrowed 89965.73, and paid .1845 of 
the amount for the use of the money. How much did he 
pay in the whole ? Ans. 811804.407. 

12. Multiply 909871265000 by 470.0368. 

Ans. 427672977812552. 
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VL DIVISION- 
SI. Division is the process by which we find how 
many time^ one number or part of a number is contained 
in, or may be subtracted from another. 

The number to be divided is the dividend. The nnmber 
to divide hy^ is the divisor. The number of times the divi- 
dend contains the divisor, is the quotient. The divisor and 
quotient may also be regarded as factors of the dividend. 
The number left, (if any,) after the operation, is the re* 
mainder. 

The sign -f- * (divided by) signifies that the former of 
two numbers is to be divided by the latter, as ; 4 -r 2 s= 2 ) 
16-r4==:^-r2. Division may also be expressed by wri* 
ting the divisor under the dividend; as, 4, y, |, f^; which 
are read 4 -r 2 or 4 halves ; 16 -h 4 or 16 fourths ; 7 -r 8 
or 7 eighths; 11 -r 12 or 11 twelfths^ &c. Numbers written 
in this manner are called fractions^ the number above the 
line, or the dividend, being the numerator^ and the number 
below the line, or the divisor, the denominator. The re- 
mainder in any division may always be written ks the 

* The two points indicate the places which the dividend and divisor 
Would occapy> if the division were represented in a fractional form. 
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numerator of a fraction^ whose denominator will be the 
divisor. 

33. EXAMPLE FOR THE BOARD. 

Divide 36.3 by .0017. 

It has already been stated that the divisor and quotient may be 
regarded as factors of the dividend. It follows, therefore, from 
the principles of multiplication, that the dividend must contain as 
many decimals as both divisor and quotient, and that the quo- 
tient must contain as many decimals as there are in the dividend, 
more than in the divisor. If the dividend has fewer decimals 
than the divisor, we must annex decimal naughts until it has as 
many or more than the divisor. In the present instance we must 
annex at least three naughts to the dividend, and we may add 
more if we choose. 

.0017)36.3000(21352 { f Commencing the division, we find that 
84 17 is contained in 36, 2 times. We 
place 2 in the quotient, and subtract 

?^ 2x17 from 36. The remainder is 2.3. 

17 

17 is contained in 28, 1 time. Place 1 

60 in the quotient, and subtract 1 X 17 

51 from 23. To the remainder 6 we annex 

one of the Os, and find that 17 is con- 
»s tained in 60, 3 times with 9 remainder. 

_ We continue this process, annexing to 

50 each remainder a new figure of the divi- 

34 dend, until we find a final remainder 16, 

"77" which does not contain 17, but the di- 

vision by 17 may be expressed by writ- 
ing the divisor underneath. 

If we desire decimals in the answer, we must continue to 
annex decimal Os until we have obtained the desired number. 

uilwayt have at least a^ many decimal places in the dividend as there 
are in the divisor. Point off as many decimals in the quotient as there 
are in the dividend mj/re than in the divisor, 

33. To divide any number by 10, 100, 1000, &c., re- 
move the decimal point as many 'places to the left as there are 
zeroes in the divisor. 
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When there are zeroes at the right hand of the divisor, cut 
them offy and remove the decimal point of the dividend as 
many places to the left. After dividing the integers, remove 
the decimal point from the remainder, and you vnU have the 
true remainder. 

When the divisor can be resolved into factors, we may 
either employ the whole divisor, or each of its factors in 
succsssion. 

When the quotient will contain a number of figures, it is 
often convenient to multiply the divisor by each of the nine 
digits, and write the prodiuits on the slate, before com- 
mencing the division. It wiU then be easy to determine the 
value of each quotient figure, and the product to be subtracted 
from the partial dividend* 

34. EXAMPLES FOR THE PUPIL. 

1. Determine which of the following numbers are com- 
posite, and resolve all the composite numbers into their 
prime factors,* 327; 125; 512; 149; 343; 137; 216; 
240; 420; 30030. 

2. Divide .0497 by 368000. Ans, .000000135. 

3. What is the quotient of 3.995 by 2 X 3 X 4 ? 

Ans. .166458. 

4. 8.9 X .3 X 14 -T- (27 X .04 x 13) = ? 

Ans, 2.6623. 

5. If the product of two factors is 81.45, and one of the 
factors is 18.1, what is the oth^r? 



* Any number may be resolved into its prime factors, by divid- 2 

ing by the prime numbers in regular order, employing each num- 2 

ber as a divisor, as many timesas it will go without a remainder. » 

Thus in the example in the margin, we find that 252 =2 X 7 
2X3X3X7, 



252 

126 

63 

21 

7 

1 
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6. If the product of four factors is 2520, and three of its 
factors are 8, 5, and 7, what is the fourth ? 

7. Divide 4 x 7 X 9 X 2 by 9 X 7 X 2. By 9 X 4. 
By 4 X 2 X 9. 

8. Divide .00984 by .02613 x 7. 

9. What is the quotient of .087 X .003 by 19000 X 70? 

Ans. .00000900619624. 

10. 27.3 is .16 of* what number? .0095 is .84 of what 
number? 76.125 is 1.25 times what number? 841.21 is 
1.34 of what number ? 44 is .13 of what number ? 

30. The Least Common Multiple. 

One number is called a multiple of another, when the 
former can be divided by the lattfer without any remainder. 
A number that can be exactly divided by two or more other 
numbers is a common multiple of those numbers. The 
divisors are called sub-multiples, or aliquot parts. Thus 
24 is a common multiple of 2, 4, 6, 8, and 12, — and these 
latter numbers are aliquot parts of 24. Any number that 
contains all the factors of a number, will evidently contain 
the number itself. Thus 24, which is equal to 2 X 2 X 
2x3, contains 2 X 2 or 4, 2 X 3 or 6, 2 X 2 X 2 or 8, and 
2 X 2 X 3 or 12. Then the least common multiple of auy 
series of numbers, is the least number which contains all 
the factors of the given numbers, and may be found by the 
following 

RULE. 

Arrange the numbers in a horizontal line, and divide 
successively by the prime numbers, 2, 3, 5, 7, 11, &c., em^ 
ploying each divisor as often as it vyill divide one or more 

* Show the pupil that for the word " of/' when used in this connec- 
tion, the word ** times" may he snhstituted. 



2)7 " 


9 *«27 "21 " 14 ' 


' 68 


3)7 " 


9 ♦« 27 " 21 " 7 * 


' 63 


8)7 " 


3 ** 9 ** 7 " 7 * 


« 21 


3)7 " 


1 " 3 " 7 " 7 * 


* 7 


7)7 " 


1 ** 1 ** 7 ** 7 * 


* 7 



32 DIVISION. [ABT. VI. 

of the numbers withovi a remainder, writing the quotients 
and undivided numbers, beneath. Continue this division 
until the last quotients are all 1, and you wiUhave obtained 
all the prime factors of the given numbers. The product 
of these factors, is the least common multiple, 

EXAMPLE FOE THE BOARD. 

Find the least common mul- 2)14 " 18 " 27 " 21 " 28 " 126 
tiple of 14, 18, 27, 21, 28, 126. 
Dividing by the rule, we find 
that the only prime factors con- 
tained in the given numbers 
are 2, 2, 3, 8, 3, and 7. Their 
product is 756, which is the 
least common multiple. j~T« i~Tt i u 

By resolving the numbers into their prime factors, or by 
the table of prime factors, the least common multiple can 
sometimes be found more readily, in the following manner : 

Form the product of all the prime fa^^rs of the given 
numbers, employing each factor the largest number of times 
it is used in either number. 

Referring to the numbers in the foregoing example, we 
find they are respectively equal to 2x7, 2x3x3, 
3 X 3 X 3, 3 X 7, 2 X 2 X 7, and 2 X 3 X 3 X 7. The 
only prime numbers used, are 2, 3, and 7. 2 is employed 
2 times in the 5th number, 3 is employed 3 times in the 3d 
number, and 7 is employed but once in either number. The 
least common multiple is then, 2 X2x3x3x3x7=756, 
as before. 

26. EXAMPLES FOR THE PUPIL. 

1. Find the least common multiple of 96, 32, 12, 24; 
and 48. 
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2. Find the least common multiple of 82, 27, 16, 18, 
and 54. Ans. 864. 

8. Find the least common multiple of 35, 20, 28, 21, 
and 12. 

4. Find the least common multiple of 19, 27, 18, 12, 
and 86. Ans. 2052. 

5. Find the least common multiple of 2, 3, 4, 5, 11, 
12, and 15. 

6. Find the least common multiple of 21, 25, 12, 18, 
and 49. Ans. 44100. 

7. Find the least common multiple of 9, 11, 14, 68, 
and 99. Ans. 1886. 

8. Find the least common multiple of 10, 6, 42, 15,, 
30, 105, and 210. 



ji7. The Greatest Common Divisor. 

Any number that will exactly divide two or more other 
numbers, is called a common divisor, or comm^m measurcy 
and the greatest number that will so divide them, is the 
greatest common divisor, or greatest common measure, of 
those numbers. Thus, 2, 8, and 6, are all common divisors 
of 6, 12, 18, 24, and 30 ; but their greatest common divisor 
is 6. Any two numbers that have no common divisor, as 
6 and 7, 11 and 15, 18 and 25, are said to be prime to 
ta^ other. 

EXAMPLE FOR THE BOARD. 

The common divisor of any two numbers will also divide their 
difference. Thus 8 is contained in 27, 9 times, and in 86, 12 
tim^s. It must therefore be contained in 86 — 27, 12 times — 9 
times, or 8 times. 
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Let it then be required to find the great- q,qa\R''^'1 
est common divisor of 384 and 672. We 884 

first diyide 672 by 884, to see if the smaller — ^ 

number will exactly divide the larger, and ^oqq 

we find a remainder, 288. Now, the great- 

est common divisor of 384 and 672, is also 96)288(3 

the greatest common divisor of 288 and ^^^ 

384, because, if we suppose it contained 4 
times in 384, and 7 times in 672, it must be contained 8 times in 
their difiference, 288. Dividing 384 by 288, we find a remainder, 
96. For the reason given above, the greatest common divisor 
sought, is also the greatest common divisor of 96 and 288. Di- 
viding 288 by 96, we find it is contained exactly 3 times. 96 is 
therefore the greatest common divisor. Hence the following 



RULE. 

Divide all of the given numbers by the smallest number y 
and bring down the remainders. Divide the first divisor 
and oM these remaiiiders by the smallest remainder, and 
bring dovm as be/ore. Continue this process, (at each time 
employing the least remainder as a new divisor^, until 
you find a divisor that leaves no remainder. The divisor 
last used, will be the greatest common divisor. 

By resolving the several numbers into their prime fac- 
tors, or by the table of prime factors, the greatest common 
divisor may sometimes be found more readily, in the follow- 
ing manner : 

Form the product of the prime factors common to all the 
given numbers, employing each factor the least number of 
tim>es it is used in either number. 

EXAMPLE. 

What is the greatest common divisor of 430, 602, 2150, 
and 3612 ? 

By the table we find these numbers are equal, respec- 
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lively, to 2 X 5 X 43, 2 X 7 X 43, 2 X 5 X 5x 48, 2 x 
2 X 3 X 7 X 43. The only factors common to all, are 
2 X 43 - 86, which is the greatest common divisor. 

38. EXAMPLES EOR THE PUPIL. 

1. Find the greatest common divisor of 48, 72, and 60. 

2. Find the greatest common divisor of 1001, 385, and 
639. Ans. 77. 

3. Find tne greatest common divisor of 406, 567, 729, 
and 891. 

4. Find the greatest common divisor of 2863 and 1151. 

Ans, 1. 

5. Find the greatest common divisor of 992, 960, 928, 
and 32. 

6. Find the greatest common divisor of 1177, 1391, and 
1819. Am. 107. 

7. Find the greatest common divisor of 2943, 2616, and 
4578. Am. 327. 

8. Find the greatest common divisor of 2148, 6444, and 
3850. 
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39. Miscellaneous Examples. 

1. How many days are there in a common year, there 
being 31 in January, 28 in February, 31 in March, 30 in 
April, 31 in May, 30 in June, 31 in July, 31 in August, 
30 in September, 31 in October, 30 in November, and 31 
in December 7 

2. Bought a piece of cloth for $137.50, and sold it 
again for $150. How much was gained by the sale ? 
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3. Find the value of 325 barrels of flour^ at 95 per 
barrel. 

4. How many barrels of flour, at S6 per barrel, can be 
bought for J1986 ? 

5. How many pounds are there in 1795 shillings, there 
being 20 shillings in a pound ? 

6. How many shillings in 13475 pence, there being 12 
pence in a shilling f Ans. 1122||8. 

7. How many pence in 5775 farthings, a penny being 
equivalent to 4 farthings ? ^ Ans. 1443.75c?. 

8. How many strokes does a clock-hammer strike in a 
day ? Ans^ 156 strokes, 

9. An orchard contains 14 rows of trees, and there are 
37 trees in each row. How many trees are there in the 
whole orchard ? 

10. What would be the cost of a gallon of molasses, at 
5.0625 per pint ? Ans. bOcts, 

11. Two men are travelling in opposite directions, one 
at the rate of 59 miles a day, and the other at the rate of 
63 miles in a day. How far apart will they be in a week ? 

Ans, SM miles. 

12. A man was 51 years old after he had been married 
28 years. At what age was he married ? 

13. A man was married at the age of 28. How old was 
he after he had been married 39 years ? 

14. A man Was married at the age of 26. How long 
had he been married when he was 45 years old ? 

15. A piece of cloth which cost $137.50, was sold so as 
to gain $12.50. At what price was it sold ? 

16. If 17 men can do a piece of work in 59 days, in 
how many days could one man do it ? 
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17. If 17 men can do a piece of work in 59 days, how 
many men could do it in 1 day ? 

18. If one man can do a piece of work in 1003 days, in 
how many days could 17 men do it ? 

19. If one man can do a piece of work in 1003 days, 
how many men could do it in 59 days ? 

20. A mile is 5280 feet. How many yards in 2 miles ? 

Ans, 3520y(f«. 

21. In what time would a cannon-ball fly 3 miles, moY« 
ing 2000 feet per second ? j Ans, 7.92«ec. 

22. If a man's income is $2000 per annum, and hifl 
expenses are $3.25 per day, how much will he spend in a 
year ? How much will he save in a year ? 

2d Ans. $813.75. 

23. In what length of time will a second's pendulum 
tick 1000000 times ? Ans, lldt/s. 13A. 46m. 40 sec. 

24. A gentleman received $418.50 from one man, $362.75 
from another, and $1198.875 from a third. From the sum 
he paid $597.63. How much had he left ? 

Ans. $1382.495. 

25. Add 16.99, 259.087, 664, and from the sum sub- 
tract 774.876. Ans. 165.201. 

26. A farmer who had 1984.65 bushels of wheat, sold 
156.09 bushels to one man, 288.946 to another, and 476 to 
another. How much had he left ? Ans. 1063.6145i<. 

27. 2976.3 and 484.95 and 2771, less 886.442, are how 
many ? ' 

28. A merchant deposits in a bank $1987.00 at one 
time, and $2411.75 at another. If he draws out $769,625, 
how much will remain in the bank ? 

29. Add 449, 164.4, 87, 6.91, and subtract 551.3 from 
their sum. 

4 
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80. A flour dealer Had 2864 barrels in store. How 
much had lie left^ after seUing 95 barrels to one man^ 160 
to another^ 479 to another^ and 1192 to another ? 

31. 4954 and 495.4 and 49.54 and 4.954, less .4954^ are 
how many ? 

32. Charles had 175 marbles. How many had he left, 
after giving 25 to William, 19 to George, 38 to Samuel, 49 
to Peter, 41 to John, and losing 2 ? 

83. 68 and 88.8 and 44.6 and 19.1 and 185, less 289, 
are how many ? Ans. 11. 

34. A vessel starting on a voyage of 2987 miles, sailed 
729.4 miles the first week, 697.81 the second, and 758.08 
the third. How far had she still to go ? Ans. 807.21m. 

85. Add 28.87, 56.091, 6.288, and 190, and from the 
sum subtract 218.75. 

36. A tailor charged 829.75 for a coat, $48,375 for a 
cloak, and $5,875 for a vest. For some defect in the 
making, he deducted $9.28 from the bill. What remained 
to be paid ? 

87. Add 9988, 776.6, 55.44, 8.322, and .1991, and sub- 
tract from the sum 964. Ans. 9859.5611. 

38. What is the difference between 9940897.62884 and 
13988487.07 ? 

89. If the smaller of two numbers is 9.87654321, and 
their difference is 4.0977887, what is the larger number? 

40. If the larger of two numbers is 26.0084009, and 
their difference is 17.974298864, what is the smaller 
number ? 

41. A hogshead of sugar contained 587.965 pounds. 
How much remained in the hogshead, after 16.0084 pounds 
had been sold to one man, 96.944 pounds to another, and 
205.87 pounds to another? Ans. 269.1426^6«. 
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42. 994876 and 994.876 and 6784.99 and 67849.9, sub- 
tracted from 2776083, leave how many ? 

Ans. 1704677.234. 

43. A man bought five barrels of flour, at $4,376 per 
barrel, and sold it at $4.60 per barrel. How much did he 
make bj the bargain ? 

44. 89320.014 and 17828 and 436162.6, less 116403.99 
and 27916 and 699.01808, axe how many ? 

Ans. 398391.4432. 

46. A laborer receives $1,126 per day, and spends $0.64 
per day. for the support of his family. How much will he 
save in a week ? (Kemember that he works but six days.) 

46. Subtract 99087.043899 from 127663. 

47. What is .04 of 1; .04 of 2; .04 of 3; .04 of 4; 
.04 of 27 ? 

48. What is .13 of 1 ; .13 of 2; .13 of 5; .13 of 13; 
.13 of 600 ? 

49. What is .26 of 1 ; .26 of 7 ; .26 of 11 ; .26 of .26 ; 
.26 of 2600 ? 

60. Per cent, signifies hundredths. What is 4 per cent, 
of 1; of 2; of 3; of 10; of 27? 

61. What is 13 per cent, of 1 ; of 2 ; of 6 ; of 13 ; of 
600? 

62. What is 26 per cent, of 1; of 7; of 11; of 26; of 
2500 ? 

63. What is 6 per cent, of 27 ; 8 per cent, of 19 ; 13 
per cent, of 80 ; 20 per cent, of .20 ? 

54. If the rate of interest is 6 per cent, n^ yeax, in what 
time would it amount to 1 per cent. ? What would be the 
rate for 4 months ? For 6 months ? For 10 months ? For 
18 months ? For 2yr. 4mo. ? For 3yr. 9mo. ? 
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55. When the rate of interest is 6 per cent, a year^ what 
is the rate for 6 days? For 12 days? For 18 days? 
For 42 days? For 25 days? For 39 days? i 

56. At 6 per cent, a year^ what is the interest of $125 
for 2} years ? For 3f years ? For 5yr. 6mo. ? For 2yr. 
8mo.? 

57. At 6 per cent, a year^ what is the interest of $430 
for lyr. 4mo..? For 2yr. 2mo. ? For 3yr. lOmo. 24dy. ? 
For lyr. 3mo. 18dy. ? 

58. At 6 per cent, per annum, what is the interest of 
1312.50 for 6mo. 24dy. ? For 8mo. 14dy. ? For 9mo. 
12dy. ? For Syr. 3mo. 3dy. ? 

59. A broker sold goods for $2575. What was the 
amount of his commission^ at 2 per cent. ? 

60. What sum must he paid to insure $1750 on a store, 
at 1 per cent. ? 

61. What will he the tax upon $5680, at .5 per cent. 
(.005)? Ans. $28.40. 

62. What must he paid for $5000 worth of stock, at 9^ 
per cent. ? 

63. A merchant sold goods which cost him $1700, so as 
to gain 10 per cent. What did he receiye for the whole ? 

64. A merchant bought a cargo of flour for $2250, but 
in consequence of damage, he sold it so as to lose 6 per 
cent. What did he receiye from the sale ? 

65. An invoice of merchandise was imported, valued at 
$887.50. What was the amount of the duties, at 15 per 
cent. ? 

66. Interest is computed at banks, where the rate is 6 
per cent, per annum, by multiplying the principal by the 
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ntuuber of days, and dividing the product by 6000. < What 
is the bank interest'*' of 91000 for 120 days ? Ans, $20. 

67. What is the bank interest of $275 for 90 daysf 
For 63 days ? For 33 days ? For 123 days ? 

68. What is the bank interest of $394.75 for 37 days? 
For 45 days ? For 82 days ? For 10 days ? 

69. What is the bank interest of $1800 for 29 days ? 
For 40 days ? For 13 days ? 

70. What is the bank interest of $1220 for 11 days ? 
For 28 days ? For 31 days ? 

71. What is the difference between the bank interest and 
customary interest, on $1000 for 1 year (365 days), at 6 
per cent. ? Ans. $.83i. 

72. A fodder of lead weighs 19 hundred-weight 2 quar- 
ters. To how many pounds is this equivalent, there being 
28 pounds in a quarter, and 4 quarters in a hundred-weight ? 

73. Camillus, the Boman general, was fined 1500 libel- 
lae, in consequence of the enmity of the Tribunes. Esti- 
jnating the libella at 3 farthings, and the farthing at .25 
of a cent, what was the value of the fine in our currency ? 

Ans. $11.25. 

74. A horse power is generally estimated as sufficient to 
raise 330001b. 1 foot high in 1 minute. At this estimate^ 
what must be the power of a machine which would raise 
2970001b. 232 feet high in 4 minutes ? 

Ans. 522 Tuyrse power. 

75. How much cloth would be required to furnish two 
suits to each scholar, in a charity-school of 83 pupils, if 
each suit should take 2 yards ? 



* In all cases where the rate is not stated, it is supposed to be 6 per 
eent 

4* 
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76. If two men set out at the same time from Boston and 
New York, respectiyelj, and journey towards each other, 
one at the rate of 7 miles, and the other at the rate of 5 
miles per hour, in what time will they meet, the distance 
of the two places apart being 216 miles ? 

77. If 9 men can reap 63 acres of wheat in 7 days, how 
much could they reap in 1 day ? How much could 1 man 
reap in one day ? 7 men in 1 day ? 7 men in 9 days ? 

78. If 3 men can mow 24 acres of grass in 4 days, how 
much could 4 men mow in 3 days? 2 men in 6 days? 
1 man in 12 days ? 12 men in 1 day ? 9 men in 9 days ? 

79. If 9 men can build 18 rods of wall in 2 days, how 
much could 2 men build ' in 9 days ? 1 man in 18 days ? 
18 men in 1 day ? 3 men in 6 days ? 6 men in 3 days ? 
5 men in 4 days ? 7 men in 8 days ? 

80. If 4 men in 5 days build 20 rods of wall, how many 
men could build 20 rods in 6 days ? 15 rods in 3 days ? 
27 rods in 9 days? 48 rods in 12 days? 64 rods in 
.8 days ? 132 rods in 11 days ? 

81. Find the least common multiple of 27, 16, 12, 18, 
108, and 72. Ans. 432. 

82. Find the greatest common divisor of 324, 972, 1188, 
540, and 756. Am, 108. 

Ht60F BY CASTING OUT NINES. 

The figure 9 has the curious property of exactly dividing any 
number, when the sum of its digits is divisible by 9, and on this 
property is founded the mode of proof known as catting out the 
ninet. This is done by adding the figures which compose any 
number, and rejecting 9 from the sum as often as possible. Thus, 
if we wish to cast out the 9's from 7683217, we say 7 and 6 are 
18 leti 9 are 4 and 8 are 12 les9 9 are 8 and 8 are 6 and 2 are 8 
and 1 are 9 less 9 are and 7 are 7. We then know that if 
7688217 is divided by 9, there will be a remainder, 7. 



§30.] 



FRACTIONS. 



43 



To proYe any operation, we mnst reject the nines flrom each of 
the original nnmbers, perform the operation with the remainders, 
and reject the nines from the result, and also from the original 
resnlt If the work is right, the final remainders will be eqaal. 
The following examples will show the application of the rule : 



Addition. Kem. 

168412 4 

49037 5 

684673 7 



Subtraction. 
23849047 1 4- 9 
9108736 7 



902122 16 
Final rem. 7 = 7 

Multiplication Rem. 

83869 7 

233 8 



14740311 8 

Final rem. 3 s= 8 

Division. 

268)3462(12 

268 



261607 
251607 
167738 

19541477 
Final rem. 2 



56 



782 
636 



= 2 



246 
7x3 + 3=24 
Diyidend rem. 



Rem. 6 
6 



In the example of subtraction, the remainder of the minuend 
being less than that of the subtrahend, we increase the upper 
number by one of the rejected nines. 

The proof is not infallible, as, if any error is 9 or some multi- 
ple of 9, it will not be detected. 
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VIII. FRACTIONS. 



30« If we divide 16 apples among 3 boys, we can give 
each of them 5, and have 1 left. If we wish to divide the 
remaining apple among them, we mast cut it into 3 equal 
parts, and give one to each of them. Each of those part-s 
would be called one-thirdj and written 



H' 



Again, if we wished to divide 31 apples among 9 boys, 
we could give each of them 3, and have 4 left. To divide 
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those 4, we might cut each one into 9 parts^ or ninths^ and 
give each boy 4 of the parts. Then 4 -f- 9 = |. 

Numbers of this kind are called Fractions^ or broken 
numbers^ and may be regarded in three different lights. 
Thus, I may be read B-/ourthsy ^ o/B, or 3 divided fey 4; 
I J is SI Ji/tt/'8ixt7i8, ^^5 of 31, or 31 -r 56, &c. 

The dividend, or numerator, may be considered as num- 
bering the parts that are taken. The divisor, or dervomi- 
nator, marks the number of parts into which a unit is 
divided. The numerator and denominator are also called 
the terms of the fraction. 

31. Definitions. 

K proper fractioriy is ono ill which the numerator is less 
than the denominator, and the fraction is therefore less 
than 1, as |, -f\, |f . 

An improper fractiony is one in which the numerator is 
equal to, or greater than the denominator. In the former 
case, the fraction is equal to 1, — ^as \\, |, ||. In the 
latter, it is more than 1, as ^*, which (as ^ = 1) is equal 
to 3 ; 'g® = 3| ; y = 8^. A whole number may always be 
regarded as the numerator of an improper fraction, whose 
denominator is 1. Thus, 12 = ^f ; 28 = ^f. 

A mixed number y consists of a whole number and a 
fraction, as 3|, which (as 1 = |) is equal to y ; 126|-g, 
which (as 1 = ff) is equal to -^f |-S. 

A compound fractioriy is a fraction of a fraction, as \ of 

f. 4 of 3 of -^^ 

A complex frdctiony is one which contains a fraction in 

01 1 01 a 

its numerator or denominator, as--?; -^i -— ; |' 
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33. Reduction op Fractions. 

An improper fraction may be reduced to a whole or 
mixed number^ hy performing y or working out, the division 
which the fraction expresses. Thus, ^ J = 27 -r H = 2y*j. 
This reduction must always be made in giving the result 
of any operation. 

A whole number may be reduced to a fraction haying 
any given denominator, by multiplying the whole number by 
the given denominator. Thus 2 = f | = ^| = |. 

A mixed number may be reduced to an improper frac- 
tion, by reducing the whole number to afraction, and add* 
ing the fra<:tion. Thus, since 2 = f f, 2y\ = fj + ^^^ =|]. 

A compound fraction may be reduced to a simple one, 
by multiplying all the numerators together for a new nume- 
rator, and all the denominators for a new denominator. 
Thus, -} of I = J J. For J of J = 5^5, because, if we sup- 
pose a unit divided into 6 equal parts, and each part again 
divided into 4 equal parts, the whole unit will be divided 
into 24 equal parts, or 24ths. Then, j of | = ^^, and | 
of I = ^|, and so of any other similar fractions. If the 
num,erators and denominators have common factors, they 
may be refected, as in the following example : 

Reduce ^ of f of | of -{5 to a simple fraction. 

1 V 2 V 5 y 14 
The firaction, by the above rule, is equiyalent to ^ ^^ ii» 

2x7x9x16 
Rejecting the common factors 2, 7, and 5, we have jr^^^ = A. 

The reason of this process ifiU be evident if we remember that 

2 ^ 7 ^ 6 

^^ ^^ , s=l, and, diyiding any number by 1, does not alter its 

2x7x6 '^ 

value. Compound fractions must always be reduced to simple 
ones, before performing any operation. 
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33* EXAMPLES FOB THE BOARD. 

1. Beduce "^f^^ to a mixed number. 

2. Beduce ^||^ to a whole number. 

8. Beduce 95 to seTenths.; to fifteenths ; to forty-ninths. 

4. Reduce 47 j^^y to an improper fraction. 

5. Beduce l of f of 4 of y| of 4| to a simple fraction, and 
explain the method of cancelling. 

34. EXAMPLES FOR THE PUPIL. 

1. Reduce to whole or mixed numbers, \^^ } ^Is^ > V/^ 
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IS • 

2. Reduce 49 to 7ths; 12ths; ISths; 60ths. 

3. Reduce to an improper fraction, 4||; 26y^j; 149f; 

4. Reduce to a simple fraction I of | of | of J ; ^ of ^ 

of J 2 of 5 . 4 of 1 4 ftf 5 of 2 . _3_ of XX of Z of -5« 
"^ 26 "^ H> 7 "' "15 "^ H "^ 8 ; 11 "* 1? "^ ^ "* 15' 

5. Reduce 19y*^ to an improper fraction j ^g^/ to a mixed 
number ; -^f^^ to a whole number ; 613 to 15ths ; -f of J 
of }| of I to a simple fraction. 

3S. Reduction or Fbactions. — Continued. 

A fraction may be reduced to a decimal, h^ jper/orminff 
the division which the fraction expresses, annexing decimal 
zeroes to the numerator. Thus, | = 3.0 -r 5 = .6. 

A decimal may be reduced to a fraction, ht/ writing the 

^decim^lfor a numerator j and the denomination tenth, hun" 

dredthj dec, for a denominator. Thus, .06 = y J^ ; .193 = 

A fraction may be reduced to its lowest terms, 5y di- 
viding the numerator and denominator hy their greatest 
common divisor Thus, /,^;y = |, because ^^^ -j- || = |, 
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ft 

and II = 1. This reduction should always be made in 
giving the result of any operation. 

If the denominator is 10, 100, 1000, &c., Divide hoth 
terms of the fraction hy 10, 5, and 2, a« often as it can he 
done without a remainder. This process will evidently 
effect the reductions desired, because 10 contains no prime 
factors other than 2 and 5. In the reduction of decimals, 
this rule will be found the most convenient. 

36. EXAMPLES FOR THE BOARD. 

1. Eeduce to decimals /j ; -^^ ; |. 

2. Keduce to a fractional form .093; .00941; 13.732. 

3. Keduce to the lowest terms y^a ? jis"> If I* 

37. EXAMPLES FOR THE PUPIL. 

1. Reduce to a decimal, 5''^ ; |; ^; |; |; |; |; 4; |; 
2.1.6 

2. Reduce to their lowest terms, Jg; 41; Jf ; ||; |j; 

2 8 . 26 6 
^1; 8 04' 

3. Reduce each of the following decimals to a fraction, 
and reduce the fraction to itg| lowest terms : .8 ; .014 ; .08 ; 
.008; .045; .1768; .0375; .25. 

4. Reduce to their lowest terms, |||; yVifift); 3?i; 

346. 3990 
496 > 6S9U' 

5. Reduce to a decimal, 4 ; -| ; § ; 4 ; |} ; ^f J ; yjSj% ; 

810* 463 • 2 6 

T277; iflRf ■aUTff- 

24 V 21 * 

6. Reduce no oq to its lowest terms, by cancelling. 

^ ^2 
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7. Reduce -o— -o-^k *o its lowest terms, by cancelling. 

13 \^ 8 y 7 

8. Reduce ■ - ^ i o Q o *o i*s lowest terras, by cancelling. 

9. Reduce a^iq v^ io *o i^ lowest terms, by cancelling. 

10. Reduce g^ q to its lowest terms, by cancelling. 

11. Divide the product of 40 X 42 by the product of 
21 X 16, by cancelling. 

12. Divide the product of 45 X 54 by the product of 
18 X 27, by cancelling. 

13. Divide the product of 75 X 24 by the product of 
60 X 15, by cancelling. 

14. Divide the product of 72 X 18 by the product of 
48 X 27, by cancelling. 

15. Reduce the following fractions to their lowest terms, 
by cancelling : -J|§ j ffj ; 4|| ; j%%\: 

38. Reduction op Fractions. — Continued. 

Two or more fractions may be reduced to a common 
denominator, fcy dividing the least common multiple ofaU the 
denominators, hy each given denominator j and multiplying 
both terms of the fraction hy the quotient. 

EXAMPLE FOH THE BOARD. 

If we wish to reduce the fractions, |, |, y'^j, ||, and | to a 
common denominator, we first find the least common multiple, 
which is 86. Then, 
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86-4- 9= 4 and I X i =18 3 i = A and | =|J 
36 -A- 3=12 and f XTi = 8| 
36-4-12= Sandy^jX | =|J 
36 



(CKO 
co.eo 


l=.JI«.dl=tl 


1^ 


1*5 = 1*8 andT'a = |J 




i'B = 3iJ"»<i l| = fl 


o 


h -A*nd 1 -IJ 



18= 2and}|X | = || 
86-5- 6= Band I X I =|g 



In the first mode of performing the operation, the multipliers 
are each equal to 1, and the product by 1 is of course equal to 
the multiplicand. 

t 

39. EXAMPLES FOR THE PUPIL. 

1. Eeduce to a common denominator; -f, g, rf^f h ^^^ i* 

2. Eeduce to a common denominator, f , f, -^^ and |. 

3. Eeduce to a common denominator, ^ of •{ of i, |, ^ 
of I, and I of | of 3. 

The compound fractions must first be reduced to simple ones. 

4. Eeduce to a common denominator, | of |, ^5, | of |, 
Ji, and i of |. 

6. Eeduce 29||| to an improper fraction; ^^^^ to a 
mixed number; ^^^^ to a decimal; j^aV *^ ^^ lowest 
terms; j§, /f, and ^ to a common denominator; .004625 
to a fraction ; 295 to 19ths. 

4:0« Addition of Fractions. 

^ The addition of fractions having the same denominator, 
is as easy as the addition of any other numbers. Thus, as 
5 houses + 3 houses + 2 houses = 10 houses, so ^ + f + 
f == >^, and /j 4- 1»$ + A = |J. Therefore, to add frac- 
tions, Redtice all the given fractions to a common denomu- 
natoTy and add their numerators. 
5 
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41* EXAMPLES FOB THE BOARD. 

1. Add 45, 13|, » of 8|, and }J. 

2. Add I, ^J, 2.7, 5.75, and § of 8|. 

4:3. EXAMPLES FOB THE PUPIL. 

1. Add 2J, -J, 15J, and 28|! 

2. Add f of I, ^ of I, and 19|. Am. 20J. 

3 Add 5 3 11 and 1 9 

4. Add 19, 28|, 16Jy, and 3y\. -An«. 67*4f . 

5. Add ^ of I of I of 4, 2jV ^fi, and 15i|. 

Ans, 18|f J. 

6. Add 12|, 4 of 1, 11|, I of I of I, and 19 J. 

7. Add -J of -I of 4 of 9, j\, 4 of I, II and 7i|. 

4:3. Subtraction of Fractions. 

As 8 houses — 3 houses = 5 houses, so | — | = g, and 
j\ — ^\ = ^5. The subtraction of fractions haying a 
common denominator, is, therefore, devoid of difficulty, 
except when the numerator of the subtrahend is greater 
than that of the minuend. 

44. EXAMPLE FOR THE BOARD. 

16§ 16 V I^ ^® 'vrish to subtract 8| from I6|, we mnst, as 

3I 4 I in simple subtraction, increase the fraction in the* 

f, minuend by 1, or |, and carry 1 to the units of the 

subtrahend. Therefore, to subtract fractions, 

Reduce both fractions to a common denominator, and 

subtract the numerator of the mltrahend from the num^ 

rotor of the minuend. If the num^erator of the minuend %$ . 
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less than that of the subtrahend j increase it by the denomi- 
nator ^ and carry 1 to the units figure of the svhtrahend. 

4S. EXAMPLES FOB THE PUPIL. 

1. What is the diflference between f and -^ ? 

2. Subtract 3 J from, 11|. 

3. 14 — {§ = ? Ans. If. 

4. Subtract 492|^ from SBj^^. Ans, 6|||. 
6. From ^ of | of g of 7^ take 1|J. Ans. §gj|. 

6. What is the difference between 4|^ and 2| ? 

7. What is the difference between -J of | J and § of ^ ? 

8. Subtract | of 16^ from | of ^ of 95f . 

Ans. 4|fg. 

46. Multiplication of Fractions. 

H any number be multiplied by |, it is evident that the 
product will be j as large as if multiplied by 1. Then, 
I X 11 = I of V ; 2 X f = f of |. Multiplication of 
fractions is therefore*performed in the same way as reduc- 
tion of compound fractions to simple ones. Then, when 
either the multiplier or multiplicand is a fraction, Chatige 
whole or mixed numbers, (if any^ to improper fra>ctionSy 
and multiply the numerators together for a new numerator, 
and the denominators for a new denominator. Cancel, if 
possible, before multiplying. 

When the multiplier is a mixed number, the product 
may often be obtained most conveniently, by multiplying 
first by the whole number, and afterwards by the frojction^ 
and adding the two products. 
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4:7. EXAMPLES FOR THE BOARD. 

1. Multiply ^ of If by 28^. 

2. Multiply 4^% by 3i|. 

3. Multiply I of i^i- of 12^ by J of -^ of 3/^. 

4:8. EXAMPLES FOR THE PUPIL. 

1. Multiply i| by 3| ; 22 by 5^ . Am. 2i|f ; 15|. 

2. Multiply f of .y\ by 16/^. Am. Bj\%%. 

3. Multiply 15| by 91 ; 28 }j by 1^. 

Am. 1461-1- ; 393!^. 

4. Multiply ^V by 4 ; by 8 ; 12 ; 16 ; 24 ; 96. 

5. Multiply 223 by i of -| of 16} ». ^tw. 162{|J. 

6. 14/^ X 15 J = ? 8? X 41| = ? 

Am. 223||; 37^5. 

7. Multiply ^11 by 2; 4; 31; 8; 248. 

8. Multiply fs of 7»-j- by < of f of 9 J^. 

9. What is the product of 33 J by ^ ? by 1^ ? by 15| ? 

49. Division of Fractions. 

The smaller the divisor, the more times will it be con- 
tained in the dividend, and the larger will be the quotient. 
Thus, if -f be divided by 1, the quotient will be f . | will 
be contained 4 times as often as 1 ; therefore, | -- J = ^ x 
|. I will be contained only -| as often as ^ ; therefore, -| 
^ I = -J- Qf f X I = I X |. Then, whenever either the 
divisor or dividend is a fraction, Change whole or mixed 
numbers, (if any ^ to improper fractionsj and, if the nume- 
rators and denominators cannot he directly divided into 
each other, invert the divisor, and proceed as in mvItipHcO' 
tUm. 
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GoMPLBX Fi!ULCTiON8, or snch as contain fractions in their 
numerator or denominator, or both, may be resoWed into simple 

fractions by this rule. Thus, -^ tx= 36 *j^ 4 as ^^ X | = ^^* 

6 

SO* EXAMPLES FOR THE BOARD. 

1. Divide m by j%^,. 

2. Divide f of 4 of a by | of ^^ of 1|. 

8. Reduce to simple fractions, ^^ ; ^: A. 

^ ' 10' 8| IB 

St* EXAMJPLES FOR THE PUPIL. 

1. Divide^§by^;byj;by^V 

2. Divide 2i J by 6^ ; by 14 ; by 8^. 

^^^ AV; i%V> Ul 

8. Divide i of | of f by 6/3- ; by 10. 

4. Divide 4 by 11 j^^; by 81 f Am. ^Vu^ bVV 

5. What is the quotient of 7| by lOJ J ? By 15 ? 

6. f of I of I of 4 -h J of f of 18^ = ? An4i. ^f,- 

7. Divide V^^V by 4| ; byf^; by 3 J. 

8. Divide y^^ of 19f by j% of | of 8^. Arts. lj%. 

9. Divide 4' f by 8}| ; by 16J ; by 9|. 

J„jt 9 6.6 • 30 6. 634 



-M- 



IX. CmCUUTiNG, OR INFINITE DECIMALS. 

ff 3. Ik changing fractions to decimals, if the divisor 

should contain any prime factors, other than 2 or 5, we shall 

always find that our work would continue without end ; — the 

same figures being repeated again and again* The decimal 

6* 
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is then called a cironlating, or infinite decimal* Thns^ 
^=.333 + ; ft= .22222 + ; j\ == .090909 -^ -, |JJ=:i 
.71396396 + . The figures that are thus repeated, are 
Called the repetend. The figures preceding the repetend, 
(if any,) are called the finite part of the decimal. The 
repetend is usually distinguished by placing a point oyer 
the first and last figure. Thus, .3 is the same as .3333 + ) 
.09 is the same as .090909 + ; .71396 is the same as 
.71396396 + . In the latter example, .71 is the finite partf 
and 396 is the repetend. 

We find, by reducing thd following fractions to decimals, that 
g = .i J therefore, f = .2, f = .5, &c* -g^ = .01 ; therefore, -gy 
ae .02, II «= .14, II fi= .95, kc. -g^y «s Mi ; therefore, ^f ^ =:* 
.002, -gS^'^Mh, i|| = .i63>&<j. 

Hence, every repetend is equivalent to a/ractiony having 
the repetend for its numerator, and an equal number o/9*s 
for its denominator. 

S3, Reduction o^ iNFmitfi DEClMAtg. 

To REDUCE INPINI1?E DECIMALS TO FRACWONS. — ^We havd 

seen that 71.342 = 71||| j^ 3:.J2|i. Therefore, .071342 

(which is y^^^^ of 71.342), :±= ^V/uVff* -^^ *^^s example, 
the numerator is equivalent to 71342 — 71 ; that is, to the 
whole decimal, minus its finite part. The denominator 
contains as many 9^8 as there are figures in the repetend, 
with as many O's as there are finite figures* Hence we 
obtain the following 

titJLE« 

If the repetend commences at tenths, consider the r^etend 
CM the numerator, and an equal number of 9*s a« the de* 
nominator. If there are integral figures in the repetend, 
annex as m^ny zeroes to Hie numerator. If the decimal has 
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a finite part, then from the decCmalf considered €U a tohoU 
numbeTy mbtrcbtt the finite part for a numerator. For a 
denominator y write cm many 9'a cm there are figures in the 
repetendy annexing as many zeroes as there are finite 
figures. 

S4t, EXAMPLES FOR THE PtJPIL. 

1. Beduce .018 to a fraction^ and reduce the fraction to 
its lowest terms. Ans. yf y. 

2. Eeduce each of the following numbe]*s to a fraction : 

2.7; 89.1; .004; .0513; 6.649. 

Ans. H; Hfi^; ^U; yffy; %VV. 

8. Reduce each of the following numbers to a fraction : 
.16394; .852906; 245.9; .06843. 

4 

SS^ EXAMPLES IfOR THE fiOAld). 

In Addition and Sttbtragtion of circulating decimals^ 
if we wish to obtain the exact repetend^ it will be necessary 
to change oM the giveti repetends into others, containing as 
many figures as the least common multiple of the number of 
places in each repetend, 

1. Add 17.5, 3.7, 419.0876, 1.98663, and 32.1278. 

The nninbets of repetend figures are 0, 1, 3, 2^ and 4 $ the least 

common multiple of which is 12. The common repetend mnit 

therefore consist of 12 figures, commencing at the lowest place 

of the glten repetends, which is ten-thotuandths* (The nnmbers 

will be written as follows i 

I7.6OO6OOOOOOOOOO6 Adding the repetends, we find their sum 

8.'777777777777777 is %%\S%\%Vi5%%%^ - Dividing by the 

419.087587587687687 rule for division by nines, we obtain a 

1.985636863636363 quotient 2814610279866. The repetend 

32.127812781278127 ^^ written down^ and the 2 carried to the 

474 478814610279856 ^®^"°^^ ^^ thousandths. Repetends, that 

thus commence and end at the same deci- 
mal placeS) are called similar and contermiMus. 
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2. Subtract 1.742 from 2.987. 

2.9879879 ^^^ ooinmon repetends baye 6 figures. 

1 4 742424^ From the right-hand ^gure of the remainder 

1 1956186 ^^ subtract 1, because the repeteud of the 

minuend is lees than that of the subtra- 

hend« The reason of this subtraction will become eyident, if 

we change the repetends to fractions, and subtract l-7|||f|J 

from 2.9|5H3|. 

ff6. EXAMPLES FOB THE PUPII<« 

1. Add 17.69, 183, 25.75, 8.276, 104.43, and 649.287. 

2. Add 8.219, 68.874, 285.12, 88.4, .0371, and 43.68. 

Am. 488.8408044. 

8. Subtract 49.2871 from 64. 

4. Subtract 215.9981 from 1842.2484. 

Am. 1626.2502311492410. 

6. Subtract 11.27 from 30.409. Am. 19.18940. 

6. Subtract 2856.086 from 8017.62591. 

Am. 161.589880228126565. 

7. Subtract 48.768 from 288.1954. 

8. Add 21.3, 28.72, 6.47, 19.346, 201.1593, and 
419.662484. - Am. 696.69582937. 

9. Add 7.83, 24.1, 79.142, 252.^163, and 17.8087. 

Am. 880.80858569640747. 

10. Subtract 4.1966 from 21.28439113. 

Am. 17.0886954^ 

S7t EXAMPLE roll THE BOARD. 

In Division of Circulating Decimals, we may adopt 
the following rule : 
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Make ike repetends of the divisor and dividend mmHar 
and conterminous, and /ram the result, considered a< wTiole 
numbers, subtract the finite part of each* Perform the 
division toith the remainders as with whole numbers, and the 
true quotient will be obtained* 

The exact fractional quotient is 

7i53VsVff5> o' 7TlfVTB- The efFect 
of subtracting the finite parts of 
the diyisor and diyidend, is the 
same as reducing the two numbers 
to improper fractions, and diyiding 
the numerators* 



DiTide 86.91 by 6*278. 

6.273273)86.919191 
6 36 



6273268)36919166(7 
36912876 



6279 
ffg« EXAMPLES FOB THE 

1. KTide 27.5 by 3.841. 

2* Divide 8.97 by 42.815. 

8. Divide 39 by 63.4328. 

4. Divide 4*021 by 65.378. 

5. Divide 17.58324 by 29.8. 

6. Divide 41.319 by 28.72358. 

7. Divide 121.628 by 24.0184. 
8* Divide 75.814 by 864.25. 

9. Divide 4.3067 by 18.6i5843. 

10. Divide 768*432 by 29.57961* 

11. Divide 44*38081 by 27.85. 



PUPIL. 

Ans* 8.24667* 

Ans. .209683. 

Ans. .614828. 

Ans. .061506. 

Ans, .590042. 
Ans* 1.438539. 
Ans, 5.063752. 

Ans. .208136. 



-*«- 



X. COMPOUND NUMBERS. 

S9» When several denominations of the same kind, (as 
ponnds; shillings^ and pence ; miles^ feet, and inches ; gal- 
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Ions, quarts^ and pints^) are embraced in one sum^ they are 
called Compound Numbebs. The operations upon them 
are performed by regarding each denomination as a fraction 
of the next higher. 



TABLES OF MEASURES, WEIGHTS, AND CUR- 
RENCIES. 

I. MEASURES. 

1. Long Measube. 

12 inches (in.) make 1 foot. ft. 

8 feet , make 1 yard. yd. 

5^ yards make 1 rod or pole. r. 

' 40 rods make 1 itolong. fur. 

8 futlongs make 1 mile. m. 

3 miles make 1 league. lea. 

69 J miles, or \ ^ 

/sA !-• 1 ^n I make 1 decree. 

60 geographical miles, j ^ 

860 degrees make the eartVs circumference, 24876 m. 

A palm is 8 inches ; a hand is 4 inches ; a span is 9 inches ; a 
pace i& S feet ; a fathom is 6 feet ; a knot is a geographical mile. 

The English standard unit of Long Measure is the yard, which 
is eqniyalent to ||f 3$^ of the length of a « pendulum yibratiug 
seconds of mean time in the latitude of London, in a yacuum at 
the level of the sea."* The United States standard, the original, 
of which the State standards are copies, is a brass scale of 82 
inches in length, prepared for the surrey of the coast of the 
United States, by Troughton, of London, and deposited in the 
Office of Weights and Measures, at Washington. 



* McCallochi 
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The CMnese li 


is 682 


yardrt 


The Russian werst 


1167 




The ancient Roman mile 


1614 




The Tuscan mile 


1808 




The Turkish berri 


1826 




The Arabian mile 


2148 




The Irish mile 


2240 




The Polish mile 


6076 




The Persian parasang 


6086 




The German short mile 


6869 




The Dutch mile 


8100 




The Prussian mile 


8237 




The Danish mile 


6244 




The Dantzic mile 


8476 




The Hungarian mile 


9118 




The Swiss ttiile 


9153 




The German long mile 


10126 




The Hanover mile 


11669 




The Swedish mile 


11700 





2. Chain MeastjIie* 
7.92 inchea make 1 link. 



I 



25 links 


make 1 pole» 


P- 


4 poles 


make 1 chain. 


ch. 


10 chains 


make 1 furlong. 


fur. 


8 furiongs 


make 1 mile. 


m. 



A lot of land measuring ID chains in lehgth ahd 1 in breadthi 
Ib an acre* 



8v Duodecimal MsAStTRB. 

12 fourths ('"') make 1 third. 

12 thirds make 1 second. 

12 seconds make 1 prime. 

12 primes make 1 unit. 

In the resiilt of any operation, . the unit is considered as *a 
tiiiear> a square^ or a cubic foot) but, in multiplicatioh, it must 



t 
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alwaj0 be remembered that thb multiplibb 10 as ABSTBAof 

HUMBBB. 

4. ASTBONOMICAL, OR CIRCULAR MEASURE. 

60 seconds (") make 1 minute. ' 

60 minutes make 1 degree. ^ 

80 degrees make 1 sign of the asodiac. a 

12 signs make the orbit of a planet. 

The circumference of every circle is divided into 860 degreeSi 
and the degrees are subdivided into minutes and seconds. 

5. Cloth Measure. 

2i inches make 1 nail. na. 

4 nails make 1 quarter. qr. 

4 quarters make 1 jard« yd. 

89.871 inches make 1 French metre. 
47.246 inches make 1 French anne, or ell. 

22.98 inches make 1 braccio of Leghorn. 

24.8 inches make 1 silk braccio of Venice. 

26.46 inches make 1 iroollen braccio of Venice. 

28 inches make 1 arsheen, or Russian ell. 

22.25 inches make 1 Leipsic ell. 

27.86 inches make 1 Brabant ell. 

6. French Long Measure. 

10 millimetres make 1 centimetre. 

10 centimetres make 1 decimetre. 

10 decimetres make 1 Metre. 

10 metres make 1 decametre. 

10 decametres make 1 hectometre. 

10 hectometres make 1 kilometre. 

10 kilometres . make 1 myriametre. 
1 Metre =2: 39.371 English inches. 

The toue umdle »« 2 metres. The pied or foot is -3 of ft 
metre. The dune or ellaalj metres, or 47^ English inches. 
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The Metre is one ten-millionth part of the distance from the pole 
to the equator. 

7. Squake Measure. 

144 square inches make 1 square foot. 

9 square feet make 1 square yard. 

30 i square yards make 1 square rod. 

40 square rods make 1 rood. 

10 square chains ) 
640 acres make 1 square mile. 



4 roods, or i , ^ 

make 1 acre. 



8. French Square Measure. 

Tlie unit is the- Are, which is a square decametre, equiv- 
alent to 3.9539 square rods. The decimal multiples and 
sabmultiples, are the same as in the other tables. 

9. Cubic Measure. 

1728 cubic inches make 1 cubic foot. 

50 feet of round timber 1 
40 feet of hewn timber ) ^ 

16 cubic feet make 1 cord foot. 

8 cord feet make 1 cord. 

42 cubic feet make 1 ton of shipping. 

The French unit of cubic measure, is the Stere, which 
is a cubic metre, with the decimal multiples and submulti- 
ples. The Stere is equivalent to 35.3171 cubic feet. 

10. Common Liquid Measure. 



4 gills (gi.) 


make 1 pint. 


pt. 


2 pints 


make 1 quart. 


qt. 


4 quarts 


make 1 gallon. 


gal. 


63 gallons 
6 


make 1 hogshead. 


hhd. 
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The United States standard for measuring liquids, is the gallon, 
which is a vessel containing 68372.2 grains, (8.3389 pounds avoir- 
dupois,) of the standard pound of distilled water, at the tempera- 
ture of 89^.88 Fahrenheit, the vessel being weighed in air in 
which the barometer is 80 inches at 62^ Fahrenheit. This corre- 
sponds very nearly with the English wine gallon, which contains 
231 cubic inches. Milk and malt liquors are sold by Beer Meas- 
ure in many places, the beer gallon containing 282 cubic inches. 
The hogshead (measure) is used only in estimating the contents 
of cisterns, wells, or large bodies of water. 

11. Apothecakies' Measure. 

60 minims (iij;) make 1 fluidrachm. f5* 

8 fluidrachms make 1 fluidounce. f§. 

16 fluidounces make 1 pint. O. 

8 pints make 1 gallon. Gong. 

A drop of water is about equal to 1^ minims, or 45 drops to a 
fluidrachm. A teacup holds about 4 fluidounces ; a wineglass, 2 
fluidounces ; a tablespoon, ^ fluidounce ; a teaspoon, 1 fluidrachm. 

A pint of distilled water weighs 1.041891b. avoirdupois. 

12. Dry Measure. 

2 pints (pt.) ' make 1 quart. qt. 

8 quarts make 1 peck. pk. 

4 pecks make 1 bushel. bu. 

36 bushels of coal make 1 chaldron. chal. 

The United States standard is the bushel measure, containing 
643391.89 standard grains, (77.6274 pounds Avoirdupois,) of dis- 
tilled water, at the temperature of '89^.83 Fahrenheit, and barom- 
eter 30 inches at 62^ Fahrenheit. This corresponds very nearly 
with the Winchester bushel, which is a cylinder 18J^ inches in 
diameter, and 8 inches deep, containing 2150.42 cubic inches. 

The French unit of capacity is the Litre, which is a 
cubic decimetre, equivalent to 1.0517 wine quarts. The 
boisseau usuel = 12.5 litres. The litron usuel is the same 
as the litre; and is equivalent to 1.074 Paris pintes. 
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13. Imperial Liquid and Dby Measttbe.* 



4 gills 


make 1 pint. 


2 pints 


make 1 quart. 


2 quarts 


TTiake 1 pottle. 


2 pottles 


make 1 gallon. 


2 gallons 


make 1 peck. 


4 pecks 


make 1 bushel. 


4 bushels 


make 1 coom. 


2 cooms 


make 1 quarter. 



The gallon J^ contains 10 lb. avoirdupois weight of distilled 
water, weighed in air at the temperature of 62^ of Fahrenheit's 
thermometer, the barometer being at 30 inches." This is equir- 
alent to 277.274 cubic inches. 

14. Time Measttbe. 

60 seconds (sec.) make 1 minute. min. 

60 minutes make 1 hour. h. 

24 hours make 1 day. dj. 

7 days make 1 week. 

30 days make.l month. mo. 

365 days make 1 common year. yr. 

366 days make 1 leap year. 

365 days 5 hours 48 min. 50 sec. make 1 Solar Year. 

365 days 6 hours make 1 Julian Year. 
The leap years are those that are diyisible by 4, as 1844, 1848; 
except the centurial years, which are leap years when the number 
of hundreds is diyisible by 4, as 1600, 2000, &o. 

EXAMPLES FOB THE WpiL. 

1. How many feet in 24 inches ? In 36 inches ? In 72 
inches ? In 144 inches ? In 1728 inches ? In 10 yards ? 
In 13 yards ? In 146 yards ? 

2. How many inches in 2ft. ? In 7ft. ? In 1yd. ? In 
9yd..? In 1 rod? In5r.? In 1 furlong? 

* This is the standard measure used in Great Britain. 
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3. How many furlongs in 80 rods ? In 160r. ? In 
520r. ? In 2 miles? In 17 miles? In 3 leagues? 

4. How many minutes in 120 seconds ? In 240" ? In 
960"? In 10°? In 450°? In 78°? 

5. How many nails in 3 quarters ? In 7qr. ? In 15qr. ? 
In 2yd.? In 5yd. ? In 13yd.? 

6. How many pints in 8 gills ? In 16gi. ? In 32gi. ? 
In96gi.? In8qt.? Inl2qt.? In 2gal. ? InSgal.? 

II. WEIGHTS. 

1. Troy Weight. 

24 grains (gr.) make 1 pennyweight. dwt. 
20 pennyweights make 1 ounce. oz. 

12 ounces make 1 pound. lb. 

The standard Troy pound* is equiyalent to the weight of 
22.79442 cubic inches of distilled water at its maximum density, 
the barometer standing at 30 inches ; or to 22.8167 c. in. of wat«r 
at 62^ Fahrenheit, barometer at 80 inches.f It was copied by 
Captain Kater, in 1827, from the English Imperial Troy pound. 

At the United States Mint, the Troy ounce is adopted as the 
standard, and all weights are expressed in decimal multiples and 
submultiples of the ounce. Thus 951b. 8oz. 15dwt. 15gr. of bul- 
lion, would be credited on the Mint books as 1148.65625oz.:|: 

* The Troy pound was declared to be " the standard and Troy pound 
of the Mint of the United States, conformably to which the coinage 
thereof shall be regulated," by an act of Congress of 19th May, 1828. 
This is the only direct legislation in regard to the adoption of standards, 
but the joint resolution of June 14th, 1836, indirectly recognises the 
weights and measures used at the Custom Houses, as having been 
'< adopted as standards." 

t McCuUoch. 

]; Professor McColloh, of the United States Mint 
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2. Apothecabies' Weight. 

20 grains (gr.) make 1 scruple. 9. 

3 scmples make 1 dram. 5* 

8 drams make 1 ounce. J. 

12 ounces make 1 pound. lb. 

The pound is the same as the pound Troy. This weight is used 
only in compounding medicines ; — drugs are bought and sold bj 
Avoirdupois Weight. 

3. Diamond Weight. 

4 quarters make 1 grain. 

4 grains make 1 carat. 

The Diamond grain is | of a Troy grain. The gold carat 
grain s=2jdwt. 

4. AvoiaDupois Weight 

10 grains make 1 scruple. sc. 

3 scruples make 1 dram. dr. 
16 drams make 1 ounce. oz. 
16 ounces make 1 pound. lb. 
28 pounds make 1 quarter. qr. 

4 quarters make 1 hundred-weight, cwt. 
20 hundred-weight make 1 ton. T. 

The standard Ayoirdupois pound is equivalent to 7000 Troy 
grains, or to the vreight of 27.7274 c. in. of distilled water, at 62^ 
Fahrenheit, barometer at 30 inches.* 

* The old English pound, which is said to have been the legal stand- 
ard of weight, from the time of William the Conqueror to that of 
Henry VIL, was derived from the weijB;ht of grains of wheat ; 82 grains 
gathered from the middle of the ear, and well dried, made a penny- 
weight, 20 pennyweights an ounce, and 12 ounces a pound. Henry Yll. 
altered this weight and introduced the present Troy pound, which is 2 
of an ounce heavier than the Bazon pound. The Avoirdupois ponpd 
was introduoed by a statute of 24 Henry yill.*-£ran(i«. 

6* 
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In man J of the states, statutes haye been, enacted, fixing tbe 
ton at 20001b., the hundred at lOOlb., and the quarter at 251b. 
But in the standard of the general gOTemment, the ton of 22401b. 
with its subdiyisions, is still retained.* Etou where the legal 
ton is 20001b., 22401b. are often allowed in weighing bulky or 
cheap materials, such as iron, coal, plaster, &c. 

5. French Decimal Weight. 

10 milligrammes make 1 centigramme. 

10 centigrammes make 1 decigramme. 

10 decigrammes make 1 Gramme. 

10 grammes make 1 decagramme. 

10 decagrammes make 1 hectogramme. 

10 hectogrammes make 1 kilogramme. 

10 kilogrammes make 1 mjriagramme. 

10 myriagrammes make 1 quintal. 

10 quintals make 1 million^ or bar. 

1 gramme = 1.543402 grains, Troy. ' 

The Gramme is a cubical centimetre. 

The half kilogramme is called a livre tuwUe^ and the livre is. 
subdivided as follows : 

4 gros make 1 once. 

16 onces make I liyre usuelle. 

EXAMPLES TOR THE PUPIL. 

1, How many grains in 2 pennyweights ? In 5dwt. ? In 
7dwt.? Inloz.? In5oz.? In lib. ? In 31b.? 

2. How many dwt. in 48gr. ? In 96gr. ? In 288gr. ? 
In4oz.? InlOoz.? In 51b.? In 71b.? 

8. How many scruples in 100 grains? In 240gr. ? In 
720gr.? In 83? In 173? In 1? ? In 53? 

4. How many drams in 4oz. Avoirdupois ? In 9oz. ? In 
13oz. ? In 21b. ? In 51b. ? 



* See the different Tariff Acts. 
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6. How many ounces in 1 28dr. Avoirdupois ? In 112dr< ? 
Inl92dr.? In 256dr. ? In 41b.? In 111b.? InSqr.? 

III. CURRENCIES. 

1. United States. 

10 mills (m.) make 1 cent. ct. 

10 cents make 1 dime. d. 

dimes make 1 dollar. t. 

10 dollars make 1 eagle. ea. 

The gold and eilyer coins contain -^j^ pure metal) and j^ alloy* 
The alloy of gold is composed of about ^ silyer and | copper, 

(not to exceed ^ of silver) ; the alloy of silver is pure copper. 
The metal thus alloyed is called standard. The eagle contains 

258 grains of standard gold) the dollar 412^ grains of standard 
silver, and the cent 168 grains of copper, and the multiples and 
subdivisions of all the coins, the same proportion. Previous to 
1884, the eagle contained 270 grains, of which 22^ grains were 
alloy. By the act of Congress, June 28th) 1884) it was provided 
that all gold coins minted anterior to the 81st of July, of that 
year, should be receivable in all payments at the rate of 94.8 cents 
per pennyweight. The old eagle is therefore worth $10,665. 

2. Great Britain. 

4 farthings (qr.) make 1 penny. d. 

12 pence make 1 shilling. s. 

20 shillings make 1 pound. £» 

21 shillings make 1 guinea. 

A pound of silver of the English mint standard) contains lloz« 
2dwt. of pure silver, and 18dwt. of alloy. This pound is coined 
into 66 shillings. A shilling therefore weighs 87.27 grains, and 
contains 80.727 grains pure silver. The standard for gold is 11 
parts fine gold and 1 part alloy. The sovereign weighs 128.274 
grains, and contains 118.001 grains of pure gold. A sovereign 
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of full weight is therefore worth $4,866.* The guinea and its 
subdiTisions have not been coined since 1816* 

3. France. 

10 centimes (c.) make 1 decime. d. 

10 decimes make 1 frjanc. f. 

A franc is equal to 18 1 cents in silver. Before the Revolutiony 
the money was divided as follows : 

12 deniers *=» 1 sol or sou. 

20 sous a 1 livre toumois* 

6 livres toumois = 1 ecu or crown. 

4 crowns *=» 1 louis d'or. 

The liyre toumois was equivalent to 18g cents. 

4* Spain. 

84 maravedis make 1 rial. 

10 rials of plat^ make 1 dollar* 
1 rial of plate = 2 rials vellon. 

The Spanish dollar of silyer) is of the same value as th« 
American dollar ; the dollar of gold is worth 98 cents* The coin 
of plate is silver ; vellon is the old copper coin of Castile, and is 
of but half the value* 

5. Portugal. 
1000 rees make 1 milree* 

ff 

400 reed make 1 crijisado of eiccKange. 

The milree is equal to $1.31 in gold, or $1.12 in silver* 

* In 1838 a dispute arose in the settlement of an account, which wad 
Bubmitted to arbitration. The charges were all made in English 
money, and the point in dispute was the value of the pound sterlingi 
in our own currency. It was decided by the referees, to be $4,858.— 
JIunt*» Merchants' 31agatxne. 

At the Custom House, the sovereign is estimated at $4.84; the pound 
of the British Provinces, Nova Scotia, New Brunswick, Newfoundland^ 
and Canada, at $4.00 ; the pouhd of Jamaica, ^Honduras, and Turk's 
Island, at $3.00; the pound of Nassau, at $2.50. 
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6. Holland. 

100 cents make 1 florin. 

The florin is equal to $0.40 in silvelr. Accounts are still some* 
times kept in Flemish money, the denominations of which are, 

6 pennings make 1 groats 

2 groats make 1 stiver. 

6 stivers make 1 schilling. 

8^ schillings make 1 florin. 

6 florins make 1 pound. 

7. Denmark. 

16 skillings make 1 mark. 

6 marks make 1 dollar. 

The silver dollar, coined before 1813, was equivalent to $1.04. 
The new, or Bigsbank dollar, is worth but 62 cents. 

8. Hambubgh. 

12 pfenings make 1 sol, or schilling, lubs. 

16 schillings lubs make 1 marc. 
8 marcS' make 1 rix dollar. 

The marc current is about 29 cents ; the marc banco, about 85 
cents, but the currency is exceedingly fluctuating. Lubs denotes 
the money of Lubec. In exchanges, accounts are frequently 
kept in Flemish money. 

9. Norway. 

120 skillings make 1 species dollar. 
The species dollar of silver is equivalent to $1«06. 

10. Sweden. 

12 rundstycks make 1 skilling. 

48 skillings make 1 rix dollar. 

Th^ rix dollar banco = 40 cents. 

11. EUSSIA, 
100 copecks make 1 rouble. 



70 COMPOUND NUMBERS. [AET. X. 

The bank rouble = about 22 cents. The silyer rouble s 75 
cents. The gold half Imperial, or 5 rouble piece = $8.94. 

12. Peussia. 

12 pfenings make 1 silyer groschen. 

80 silyer groschen make 1 thaler. 

The thaler of silyer is equivalent to 69 1 cents. Gold coins are 
bought and sold as merchandise. 

13. Austria. 

4 pfenings make 1 creutzer. 

60 creutzers make 1 florin. 

1} florins make 1 rix dollar of account. 

2 florins make 1 rix dollar specie. 

The silyer rix dollar is equal to 96 1 cents. Gold is noU legal 
tender, but circulates only as merchandise. 

14. Naples. 

10 grani make 1 carlino. 

10 carlini make 1 ducato. 

The ducat = 80 cents in silver. 

16. Sicily. 

20 grani make 1 taro. 

10 tari make 1 ducato. 

8 ducati make 1 oncia. 

The ducat is of the same value as that of Naples. 

16. Venice and Genoa. 

100 centesimi make 1 lira Italiana. 

The lira Italiana is intended to be equivalent in value to the 
franc. 

17. Leghorn. 

12 denari make 1 soldo. 

20 soldi make 1 pezzo. 

1 pezzo^= 5|lire. . 

The pezzo is equivalent to 90 cents ixi silver. 
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^ 18. Turkey. 

3 aspers make 1 para. 

I 

40 paras make 1 piastre. 

The piastre is worth about 4 cents, but its yalue 14 exceed* 
ingly Tarialde. 

19. East Indies. 

4 cowries make 1 gunda. 

20 gundas make 1 punn. 

8 pic^ make 1 punn. 

4 punns make 1 anna. 

16 annas make 1 rupee. 

16 rupees make 1 gold mohnr. 

The gold mohur is equivalent to $8.08; the Sicca rupee of 
siWer, to 47 ^ cents ; the current rupee, to about 44 cents. The 
cowrie is a species of shell. A lac of rupees is 100000 rupees. 
A crore is 100 lacs. 

20. Canton. 

10 cash make 1 candarine. 

10 candarines make 1 mace. 
10 mace make 1 tael. 

The tael is a weight, about equivalent to loi. 4dwt. 4gr. Troy. 
The tael of silver is usually estimated «t $1.48. 

» 

EXAMPLES rOE THE PUl^IL. 1 

1. How many cents in 4 dimes? In 6 dimes ancL^S 
cents? In $2 ? In «5 8d. 6ct. ? In 83 !2d. 6ct. t 

2. How many farthings in 5d. ? In 7d. ? In Is. 7 la 
5s. 2d. ? In 28. 3d. 3qr. ? In 9d: 2qr. ? 

3. How many shillings in 36d.? In84d.?r Ia228d.? 
In £4? In £7 6s.? In £18 18s.? 

4. How many centimes in 1 franc ? In 2f. 7d. ?. In 9f. 
4d.? I^ 3d, 8c. ? In 7f. 7d. 7c. 

6. How many rees in 5 milrees ? In 7 milrees 85.0 Fees 7 
In 4 milrees 2 crusados ? 
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60. Beduction of Compound Numbers, 
examples 70b the board. 

r. yd. ft, in. 1. How many inches in 27r. 4yd. 

27 4 2 11 2ft. llin. ? As there are 6.6 yards in 

J_ 1 rod, in 27 podd there will be 148.6 

186 yards. In 27r. 4yd. there will then 

136 be 152.6yd. As 3ft. make 1yd., in 

152.5yd. there will be 457.5ft. Add- 
ing the 2ft. y we of»tain 459.6ft. As 
12in. make 1ft. , in 459.6ft. there are 
6514in. Adding the llin., we have 
5525in. for the answer. Hence, to 
reduce the higher denominations of a 
compound number to their yalue in a 
lower denomination, we have the fol- 
lowing 



148.6 yd. 
4 yd. 

152.6 yd. 
3 


467.5 ft. 
2 ft. 


459.6 ft. 
12 ^ 


6514.0 ft. 
11 in. 



6626 in. 



rule: 



CommeTtee vnth the TiigTiest denomination, and midtipli^ 
each denomination hy the number required of the next lower 
to compose it, adding to the product the number j (if any,) 
already in that denomination. ThuB proceed until you 
have reached the lowest denomination sought. 

12)6723 2. How many r., yd., ft., and in. in 6728 

oTT^** 11' inches? 5723in. =^?Pft. = 476ft. llin. 

8)476 ft. 11m. ^ .-_ '-* 

^ 476ft. = ^ J^yd. = 168yd. 2ft. 158yd. = 

5.5)158 yd. 2 ft. -If S'^r. = 28r. 4yd. The answer is, there- 

"28 p 4vd fore, 28r. 4yd. 2ft llin. Hence, to reduce 

the lower denominations of a compound 
number to their Talue in higher denominations, we have th* fol- 
lowing 
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RULE : 

Divide each denomination hy the number required of it 
to make 1 of the next higher y and give to each remainder 
the nam>e of the dividend from which it is derived, 

w 

61* EXAMPLES FOR THE PUPIL. 

1. In 41clial. 19bu. of coal^ how many pecks 7 

Ans. 6980p;fc. 

2. How many cwt., &c., in 1870963gr. ? 

Ans, 2cwt. 19lb. 9oz. 13cZr. Sgr, 

3. How many lb, &c., in 24753gr. Troy ? 

4. Beduce 1951b 11§ 35 to grains. 

Ans. 1128660^n 

5. Eeduce 69741895 inches to miles. 

Ans. llOOw. 5fur. Sir. Ayd. 1ft. lin. 

6. Beduce /gcwt. to qr., lb., &o.* 

Ans. Iqr. 21lh. 

7. Eeduce £9.481 to £, s., &c. 

Ans. £9 9s.7.Ud. 

8. Eeduce 7964 gills to gallons, &c. 

Ans. 2^SgaL Sqt. Ipt. 

9. Eeduce gfyr. to days, &c. 

Ans. 337c7y. lOh. 52mm. 4f |s. 

10. Eeduce 51^yCong. to Cong., 0., &c. 

Ans. blCong. 20. 2/3 7^ 16/ynR. 

11. Eeduce 8753in. to yd., qr., &c. 

* The reduction of fractions and decimals is performed in the same 
way as reduction of whole numbers, bj multiplying or dividing, as the 
question may require. 

7 



74 COBIPOUND NUMBEES. [ABT. X. 

12. How many acres in a piece of land that is 15r. 4j(L 
long) and 14r. 2yd. 2£t. wide ? 

Ans. 62020.6«2. A = 1^- 1^- 27r. 24y<f. S/t. lOSin. 

13. How many cords in a pile of wood 21.5fb. long, 
8.3ft. wide, and 9.7ft. high ? 

Ans. 1730.966c. ft. = 13c. 4c. /i. 2.965c. fi. 

14. Eeduce 4|yr. to seconds. An^, 1331520008ec. 

16. What is the value of £197 7s. 6d. in Federal 
Money, estimating the penny at 2 cents ? 

Am. $947.40. 

16. What is the value of 6971 roubles 25 C(^)ecks, at 
I of a cent per copeck ? Ans. $5228.43|. 

17. Reduce y\ of a mile to fur., r., &c. 

18. Reduce 10 pounds 17 shillings 10 groats Flemish, 
to dollars and cents, at a cent a groat. Ans. 926.14. 

19. Reduce 172843 " " to feet, primes, &c. 

63. To Reduce Lowee Denominations to the 

Fraction op a Higher. 

example for the board. 

What part of a £ is 28. 7d. 8qr. ? 

28. 7d. 8qr. = 127qr. = if^d. = 1|^ of ^i^g. =1|I ^f Vj of 

RULE. 

First reduce the given sum to the loicest denomination 
mentioned. With this result, make a fraction of the next 
higher denomination, then a compound fraction of the next 
higher, and so proceed until you reach the dehominatioti 
required. 

63. EXAMPLES FOR THE PUPIL. 

1. Beduoe 9s. 3d. 2qr. to the fraction of a £.. . , 
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2. Reduce^qt. Ipt. 2gi. to the fraction of a gallon. 

3. Reduce ISh. 1 Im. Usee, to the fraction of a day. 

Ana 4747.1/77/ 

4. Reduce 4yd. lOin. to the fraction of a rod. 

5. Reduce 70. 6f5 to the fraction of a gallon. 

Ans. ^^i^Cong. 

6. Reduce 7s. 6d. to the fraction of a guinea. 

7. Reduce 3qr. 8na. to the fraction of a yard. 

8. What part of 71b. is 13oz. 14dr. ? • Am, |J J. 

64. To Reduce Lower Denominations to the 

Decimal op a Higher, 
example for the board. 

Reduce lOoz. 15dwt. 22gr. to the decimal of a lb. 22gr. = 11 
dwt.=.916dwt. Therefore, 16dwt.22gr.=15.916dwt. = i S;9^iJoz. 
= .79688oz. Then, lOoz. ISdwt. 22gr.=10.79583oz.= J^-Y/-®-^fl) 
«=. 89965271b. 

RULE. 

CommeTice with the lowest denominatiorif annex decimal 
Osy and reduce ea^ch denomination to the decimal of the 
next higher^ hy dividing as in ordinary redvciixm. 

6t(« EXAMPLES FOR THE PUPIL. 

In the following examples, the numbers are all to be reduced 
to the decimal of the highest denomination mentioned. 

1. Add £11 lis. lid.; £A 3s. 7d.; 2s. 6d. 3qr.; and 
Ss. 6d. Ans, £16.378125 = £16 7«. M. Sqr. 

2. Add 6gal. 3qt. Ipt. 3gi.; 2qt. Ipt. Igi.; 6gal. 3gi.; 
and 4gal. Iqt. Ans. IQgaL Sqt, Ipt. Sgi, 

8. From 19T. lOcwt. subtract Jl6cwt. 3qr. 141b. 

Ans. 18 T. Ucwt. Ulb. 
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4. From 7Cong. 70. subtract ICong. 7f5. 

Ans. QCong. 60. 15/g VJ. 

. 6. Divide 17ft 62 43 by 5. 

Ans. 3.5083ft = 3ft 6g 29 Sgr, 

6. Eeduce £691 9s. 3d. to Federal Money, at W.85 
per£. Ans. ^2868.69+. 

7. Eeduce 28 ducats 9 carlins 7 grains of Naples to 
'Mollars and cents, at 83ct. per ducat. Ans. 924.04. 

8. Reduce 28C. 7C. ft. 4c. ft. to cords and decimals of a 
cord. Ans. 28.90625 a 

9. What is the value of 94 francs 79 centimes, at 18ict. 
per franc? Ans. $17.77 j^g. 

10. What is the value of 75 milrees 2 crusados, at $1.15 
permilree? Ans. $87.17. 

66. Compound Addition, 
example for the board. 

What is the sum of £20 16s. 9d. Sqr. ; £11 
7d. Iqr. ; and £9 19s. lid. 2qr. ? Writing the 
numbers as in Simple Addition, placing those 
of the same denomination in the same perpen- 
dicular column, I commence with the column of 
farthings, and find its sum, 6qr. =ld. 2qr. I 
-write the 2qr. beneath the column of qr., and carry the Id. to the 
column of d. The sum of the column of d. is 28d.=s 2s. 4d. 
Write the 4d. beneath the column o£ d., and carry 2s. to the 
column of s. There are 87s. =£1 17s. Write 17 beneath the 
column of s., and carry £1 to the column of £. The sum of the 
£ is 41, which is written down, as there is no higher denomi- 
nation. 

KULE. 

Write the numbers as in Simple Addition, placing those 
of the same denomination in the same vertical column. 



£. 


8. 


d. 


gr. 


20 


16 


9 


3 


11 





7 


1 


9 


19 


11 


2 


41 


17 


4 


2 

• 
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Gommence at the right hand to add, and reduce {he 9um of 
tach column to the next higher denomination. Write the 
remainder undem^eath, and carry tlie quotient to the next 
column, 

67* EXAMPLES FOB THE PUPIL. 

1. Add 9qr. IC. 2bu. 8pk. ; 4qr. Ibu. Ipk. Igal. ; 8bu. 
8pk. Iqt. ; and 5qr. 2pk., and reduce the result to quarts. 

2. Add 3Cong. 70. 15fg 7f3 69itR ; 7Cong. SfJ; 40. 
0fg 4£5 ; and 2Cong. 4f3 IriR. 

Ans, IZ Cong, 4.0, IB/g. 

3. Add 116gal. 3qt. Ipt. ; 69gal. Ipt. 3gi. ; 76gal. 2qt. > 
and 291gal. Iqt. Ipt. Igi. Ans. b^gaX. 

4. Add 14T. 9cwt. 3qr. 171b.; 9T. Iqr. 261b. 5oz.; 
161b. 3oa. 14dr. ; and 17T. 18owt. Iqr. 271b. 2dr. 

5. Add £19 7s. 6d. 3qr. ; £276 19s. lid. ; 14s. 3qr. ; 
£278 13s. ; and £190 6s. 6d. 2qr. 

6. Add 61b llg 73 29 18gr. ; 7ib 14gr. ; 3| SJ ; and 
ISIb 4§ 19gr., and reduce the ^, &c., to the fractioif of 
a tt). Ans, 28|f JJlb. 

7. Add 65jd. 3qr. 3na. ; 7yd. Ina. lin. ; 4jd. 2qr. Ina. ; 
63jd. 2na.; and 176jd. Iqr. 2na. 2in., and reduce the 
result to decimal yards. Ans, 306.14683^c?. 

8. Add 3C. 70. ft. 15c. ft. 1719c. in. ; 140. 3c. ft. 96c 
in. ; 20. ft. 14c. ft. ] 470. 60. ft. ; and 190. 

9» Add 9sq. m. 627A. 3R. 30r. ; 3sq. m. 248A. 39r. ; 
41sq. m. 27r. ; and 163A. 2B. 12r., and reduce the result 
to rods. Ans. 6693688r. 

10. Add 17m. 7fur. 39r. 4yd. 2ft. llin.5 19m. 3fur. 
8yd. ; 6fur. 18r. 1ft. 9in. ; and 41m. 24r. 2ft. 7in. 

11. How many deniets in 4 Louis d'ors 1 ecu 5 liyres + 
7* 
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13 Louis 2 lirres 19 sous 10 deniers + 2 livres 7 sous + 4 
livres 13 sous 9 deniers ? Ans. 102967^n. 

12. Add 19 ducats 8 carlins 7 grains; 12d. 3c. 5gr.; 9c. 
8gr. ; and 29d. 2c.; and find their value at 8 lets, per ducat. 

Ans. 950.54. 

13. Add 19ft. 11' 8" 5'"; 3ft. 4" 9'"; 10' 10"; 8ft. 6'; 
15ft. ; and 29ft. 2' 7" 11'". 

68» Compound Subtraction, 
example for the board. 

bu, pk. qt. pt. From d9bu. Ipk. 3qt. Ipt., take 19ba. 2pk. 5qt. 
^a o ^ ^ Ipt. Commencing at the right hand, as in Sim- 

^ pie Subtraction, I say, Ipt. from Ipt. leaves Opt. 

19 2 6 ^4^* c&i^i^ot be taken from 8qt. I therefore in- 
crease the upper number by 8qt., and the lower 
number by Ipk., and say, 6qt. from llqt. leaves 6qt., dpk. from 
6pk. leaves 2pk., and 20bu. from 39bu. leaves 19bu. 

RULE. 

Write the ^lumbers as in Compound Addition^ and com^ 
tnence at the right hand to subtract. J(fthe number repre' 
senting any denomination in the minuend^ is less than ttuxt 
in the suhtrahendf increase both the minuend and the sub* 
trahend by one of the next higher denomination^ and proceed 
as in ordinary subtraction. 

69. EXAMPLES FOR THE PUPIL. 

1. From 28chal. 8bu. Ipk., take ISchal. 31bu. 2pk. 7qt 

2. What is the difference between 187gal. Sqt. Ipt. 3gi, 
and 216gal. 2gi. ? Ans. 2Sgal Sgi. 

3. Subtract 7yr. 191dy. 18h. 59m. 2sec. from 8yr. 32dy 
. 17h. Ans. 20^dy. 22A. 68scc. 

4. From 19Cong. subtract 70* llfg 3f3 41iru, and r^ 
duce the remainder to 192 . wl?is. 11 08099 itjj. 
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5. A grocer purchased 19cwt. Iqr. of sugar. How much 
had he left after selling llcwt. 2qr. 171b. 12oz. ? 

6. A man sold hid horse for £40, which was £9 Ss. 6d. 
more than it cost him. What did he give for the horse ? 

7. Subtract 9Ib 7? 7$ 19 llgr. from 10ft) SJ 9gr. 

8. Subtract 19yd. 3qr. 3na. from 117yd. Iqr. 2na. 

9. A ship left port November 29th, 1841, and returned 
August 18th, 1844. How long was her voyage ? 

Ans, 2yr. 8mo. 19c?y. 

10. From a lot of land containing 490 acres, 163A. 3K. 
17r. were sold. How much was left ? 

11. From a board measuring 13ft. 9' 11", a piece was 
sawed containing 4ft. 0' 3" 8'". How much was left ? 

12. How many seconds elapsed from 20min. past 5 
A. M. 8th mo. 18, 1829, to 17min. past 3 P. M. 6th mo. 3, 
1831 ? Ans. 623dy. 9A. 67mm. = 63863020«cc. 

13. Subtract 9 marcs 13 schillings 11 pfennings Ham- 
burg, from 10m. 3sch.^ and reduce the remainder to the 
fraction of a marc. Ans, r^j^marc, 

14. From 7m. 3fur. 9ch., subtract 7fur. 3p. 181., and 
reduce the remainder to miles and decimals of a mile. 

Ans. 6.600876m. 

70« Compound Multiplication, 
example fob the board. 



yd, ft. in. Multiply 9d. 2ft. llin. by 16. Multiplying the 

9 2 11 inches by 15, we find 165in.=18ft. 9in. Write 

9 in the place of inches, below the line, and carry 

"^ \ ^ 13ft. 15 times 2ft. «= 80ft., and 1 3ft. to carry, make 

48ft. = 14yd. 1ft. Write 1ft. in the column of feet, 

and carry 14yd. 15 times 9yd. as 185yd., and 14yd. to be carried^ 

make 149yd. 
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RUIiE. 

Commence mith, the gmalletl denominatitm, and reduce 
each PRODUCT to the next higher denomination, writing the 
remainder tindernealh, and carrying the quotient as in 

Comjpound Addition. 

71, EXAMPLES POa THE PDPIL. 

1. Multiply 13jr. 79dy. 18h. 43min. 128ec. by 43. 

Am. 668yr. UMj,. 12A, 57m. 36*. 

2. Multiply 19m. 7fur. 4r. 4yd. llin. by 81. 

Am. 1611m. 27r. 2jd. 9m. 

3. Multiply jE96 11b. lid. Iqr. by 57. 

Am. X5506 5rf. Ijr. 

4. Multiply 41yd. 2qr. Sua. lio. by 79. 

An>. 8295j^(f. iqr. ^in. 

5. Multiply 28T. 18owt. 2qr. 131b. by 47. 

6. Multiply 781gal. Igi. by 46. 

7. Multiply 83Cong. 7f3 41vz by 23. 

8. How many seconds in 13 times 4yr. 18d. ISh, F 

Am. 1660698000ft!c. 

9. How many feet, primes, ka., in 86 times 3 9' 0" 
4'"? 

iO. Multiply 7m. 3fur. 5ch, by 17, and reduce the fur. 
and ch. to the fraction of a mile. _ Am. VlQ^^m. 

11. Multiply 19 4' 2" 11"' by 29, and reduce the result 
to "'. Am. 969847'". 

78. Compound Division. 

EXAMPLE rOB THE BOABD. 

yiU fL iit. Dmdeie;d.2ft.9iD.1);6. Dividing the 19}rd., 

6)19 2 9 -ve hATe a quotient of 3jd., with a remainder of 

7 4yd. The undiTided 4yd. are equivalent to 12ft., 

^ 2 lie which, added to the 2ft., make 14ft. 14ft.-!-6 — 

2ft., nith a remainder of 4ft. The nndiTided 4ft. 
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are equal to 48 inches, vhich^ added to the 9 inches, make 67 
inches. 57in. ^5 = 11 ^in. 

RULE. 

First divide the highest denomination. Whenever ihere 
is any remainder, reduce it to the next lower denomination, 
and add it to the number, {if any ^ already in that denomi' 
nation. Then divide as be/ore, and so proceed until the 
division is completed. If both the divisor and the dividend 
are compound numbers, reduce them to the same denomina- 
tion, and divide as in simple division, 

73. EXAMPLES FOB THE PUPIL. 

1. What is the price of a qr. of sugar^ at £2 8s. per 
cwt. f Ans. 10«. %d. 

2. Divide 93gal. Iqt. by 11 ; by 19. 

AnA, Sgal, If^^.; 4^al, ^\^qt, 

3. How many barrels^ each holding 2ba. 3qt., can be 
filled with 41bu. 2pk. of apples? Ans, 19^^bbL 

4. Divide 119Cong. 15f3 SfJ by 28. 

6. Divide 79yd. Iqr. Ina. by 4yd. 8qr. Ans, 16^1. 

6. Divide | of a mile by 3ft. 9in. Ans. 1232. 

7. Divide 4.76yr. by 3.9dy. . Ans, 446J|. 

8. Divide 196ft) 11? 29 by 24. 

Ans. 8ft) 23 33 2y^39. 

9. Divide 27f T. by |cwt. Ans.^ 1293J. 

10. Divide 37 6' 6" by 9; by 13. 

11. Divide 49 X £6.725 by 31 ; by 53. 

74. Duodecimals. 

Duodecimals are compound numbers, in which each 
of the lower denominations is y\j of the one above it. They 
are used in square, linear, and cubic measure. 
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The denominations of duodecimals are, the foot^ or unit ; 
the inch^ or prime, marked (') ; the second, or twelfth of a 
prime ("); the third, or twelfth of a second ('"); the 
fourth (""); ^^^ ^ ^^* ^hese marks are called indices. 

Duodecimals are added and subtracted in the same man- 
ner as other compound numbers; but multiplication and 
division, when both numbers contain duodecimals, present 
some difficulties. 

The product of units by units is units ; units by primes, 
give primes ; units by seconds, give seconds, &c. Primes 
by primes, give seconds ; primes by seconds, give thirds, 
&c. Generally, to the product of any two denominations, 
we must annex as many indices as there are in both factors. 
For example, 5" X 5"", is the same as 3*3 of J^ X /^ of Jj 
of y'lj of j^2* ^° ^^^ factor, the denominator 12 is con- 
tained twice; in the other, four times. Then, in their 
product, it will be contained six times, which will be repre- 
sented by 26""". For a similar reason, in division, we 
subtract the indices of the divisor from those of the divi- 
dend. Then, 32"" -r 8"= 4". 

7«S. EXAMPLES FOR THE BOARD. 

8' 7" _ What is the product of 2 3' 7" by 9 & 

ll"? We write the tmits' figure of the 
multiplier under the right hand figure of 
the multiplicand, because the product of 
any denonfination by units is of the same 
value. The product by 12ths will be 12 
21 9* 10" 2!" 6"" times smaller than that by units, the 

product by seconds 12 times smaller than 
that by primes, and so on. We therefore write the first figure of 
each product under the figure by which we multiply, as in simple 
multiplication. When any product, or the sum of any column 
below units, is greater than 12, we reduce it to its value in higher 

denominations, and carry the quotient to the next column i^t the 
left. 
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Diyide 21 y KT 2'" 5"" by 9 6' 11'. 
9 5' ir)21 9; lO;; 2- 6-(2 S' 7" 9 (units) is contained 

^® ^^ ^^ in 21 (units) 2 (units) 

times. Multiplying and 
subtracting, we have a 
remainder, 2 10^ 0".— 
Bringing down the 2'", 
we reduce 2 W to 
primes, and find that^ 
84' contains 9, 3' times. Multiplying and subtracting as before, we 
have a remainder 5' 6" 5'", to which we annex the 6"" of the divi- 
dend. 5' 6"= 66", which contains 9, 7" times. Multiplying by 7", 
there is no remainder ; the quotient is therefore 2 8' 7". These 
operations are so analogous to those of Simple Multiplication and 
Division, that they require no separate rules. 

76. EXAMPLES FOR THE PUPIL. 

1. How many feet, &c., are there in 6 boards, each of 
which is 13 ir long, and 1 9' wide ? Ans. 146 1' 6". 

2. How many yards of carpeting that is 2 10' wide, will 
cover a floor 16 feet long and 13 6' wide ? 

Ans. 26^Tjyd. 

3. A carpenter has 4 boards, the first of which is 12ft. 
long and 2ft. wide ; the second, 119' long and 1 9' wide ; 
the third, 12 7' long, and 1 11' wide, and the fourth 13 2' 
long and 1 8' wide. How many square feet are there in 
the whole ? Ans, dO^sq. fi. 

4. How many cubic feet in a wall 19ft. 6in. long, 2ft. 
Sin. thick, and 4ft. 6in. high? Ans. 197 ^^c. ft, 

6. How many cubic feet of wood in a pile 16 3' long, 
4 6' wide, and 8 feet high ? 

6. The number of square feet, &c., in a floor, is 166 9' 
g// 3/// 9////^ j^nd the length of the room is 17 11' 3^^ 
What is the breadth ? Am. 9 3' T\ 
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7. How much plastering is there in the ceiling of a 
room 21 4^ long and 18 T 6^^ wide ? Ans. 397 4^ 

8. How many sqnare feet of glass in 8 windows^ of 12 
panes each^ each pane being 1 V long and 9^ wide ? 

Ans. 1%sq,ft 

9. Add 4 0^ 3^^, 18 b% and 3 8^ 2^^, subtract from the 
sum 13 5^ 11^^, multiply the remainder by 6 times 4 2' 4", 

^and divide the product by 4 2' 6". Am. 62 11'. 
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77. MISCELLANEOUS EXAMPLES. 

1. John Adams was bom October 30^ 1735^ and died 
July 4; 1826. What was his age at the time of his death */ 

2. Eoger Sherman was born April 19, 1721, and died 
when he was 72 years 3 months and 4 days old. On what 
day did he die ? 

3. Benjamin Franklin died April 17, 1790, aged 84 
years and 3 months. When was he bom ? 

4. In a certain farm that is 142.5 rods long, and 119| 
rods wide, there is a pond containing 13^ acres. How 
many acres are not covered by water ? Ans, 93^^^. 

6. The pyramid of Cheops measures 763.4 feet on each 
side of its base. How many acres does it cover ? 

Ans, 13ul. \R. 20r. l^yd. 2.66/<. 

6. A mason builds a wall 14 11' 3" long, 2ft. thick, and 
4 6' high. What will he receive for the whole, at ?0.75 
per foot? Ans, «100.83. 

7. What would be the weight of a gold wire that would 
reach from Boston to Liverpool; estimating the distance at 
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2997m. Sfttr* 28r., and the weight of the Wire at ygViJg^* 
avoirdupoiS) per foot f Ans^ lib. 2oz, 6dr. ^gr. 

8. The wheel of a carriage measures 13.625 feet in cir- 
cumference. How many titnes will it revolve in going from 
Philadelphia to New York, the distance being 89 miles ? 

^715* 34443^6 4- times* 

9. What is the cost of 9T. llcwt. 3qr. of sugar, at 6d. 
8qr. per pound ? 

10. What part of £279 lis. is £31 9s. 6|d. ? 

11. Out of 120 million passengers carried On the English 
hiilroadfi, from 1840 to 1846, both inclusive, only 66 were 
killed) a>nd 824 were wounded. ''^ Eeduce to the lowest 
terms, the fractions which represent the part of the entire 
number carried, which were killed^ and which were wounded. 

^ns. ^jiJilU^jsldlled} ^-Q^UjijiJi wounded. 

12 » A grocer purchased 194cwt. of sugar, at 6^ cents a 
pound, and sold the whole for ¥156.75. How much did he 
gain by the sale ? 

13. What is the least common multiple of 130, 546; 
156, and 182? 

14. What is the greatest common divisor of 111, 222, 
833, 444, 555, 666, 7T7, 888, 999999, and 74 ? 

15. The length of Wave corresponding to extreme red 
light, is .0000266 of an inch.f How many such waves 
Would there be in a foot ? Ans. 451128 nearly, 

16. If 45 yards of calico cost 5 J shillings, what is the 
price of 1 yard? Am, l/^*. 

17. How many acr6S of land in a field that is 73J rods 
long, and 49 J rods wide ? Am. 22 A. 2R. 13 fr. 
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18. IIoW many I'ays of extreme violet light would there 
he in 6 incheS) the length of each Wave heing i0000167 of 
an inch? Ans. 859281.4 +• 

19* If 13| yards of hroadcloth cost *62|, what will be tha 
cost of 1 yard ? Of 7,^ yards ? Ans. $4.63 ; $36.81. 

^ 20. How many arithmetics that are worth $7.60 per 
doaen^ can I buy for $10f ? 

21. Keduce to a common deuominator | of | of J of 4i 

i of il) ^'l'5^ *°d jVf* 

22. The diameter of the sun is 882000 miles.* Reduce 
this quantity to feet. Ane» 466696000q/i. 

23. Sow much must I give for 49T. 5cwt. Iqr. of flour, 
at $4,876 per barrel of 196 pounds? Ans. $2744.626. 

24. A farmer sold 6| tons of hay, at $4.50 per buudle, 
each buiidle cotitainitig 6cwt. Sow many bundles were 
there, and what did he receive for the whole ? 

26. A., B., and C. traded in company. A. contributed 
$19000, B. $18500, and C. $25760. What Was the whole 
Stock in trade, and what part of the gain should each matt 
receive ? Ans. A. ^\% ; A ^Vs 5 C'. ^§38. 

26. The entire annual consumption of gas in London 
and its environs, is estimated at 8000000000c. ft., and the 
light produced by the combustion may be considered as 
equal to what Would be obtained from 1600000001b. of tal- 
low candles.f According to this estimate, how many feet 
of the gas Would be equivalent in illuminating power to a 
pound of the candles? 

27. How many potatoes, at 26 cents a bushel, must be 
given in exchange for 163| pounds of Sugar, at 9| cents a 
pound ? Ans. 62.225Jw. 

28. A. can do a piece of Work in 8 days, and B. can do 
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it in 12 days* What part can they both do in 1 day, and 
how long, will it take them both to do the whole ? 

29. It is said that the Emperor Nero paid 6000 nestertiA 
for two glass cnps with handles^ on account of their perfect 
transparence^* What would be their value in Federal 
MoDey^ estimating the sestertium at $38.75 ? g 

80. A merchant bought 17 bales of sheeting, each halo 
containing 18 pieces^ and each piece 82| yards. How muck 
did he give for the whole, at 11-^- cents a yard ? 

Am. «1184.87{. 

« 81. How many men can build a house in 1 day, that 26 
men can build in 78 days ? 

82^ A labourer's wages are 81.75 per day. How many 
days must he work to pay for pasturing his cow 89]^ weeks, 
at 37| cents per week ? Aub^ ^sI^*^ ^ 

88. How much sugar would be yielded In a single season, 
by a forest of 1000 maples, the average quantity of sap 
obtained from each being 17 4 gallons, 80 gallons of sap 
making 71b. of sugar ? Ans* 4000^. 

84. How many bottles, each holding 1\ pints, may be 
filled from a cask containing 127^ gallons of wine ? 

35. How many times will a wheel that is 12^ feet in 
circumference, revolve in going from Boston to Providence, 
the distance being 89| miles ? AnM. 16614.4 times* 

86. A confectioner in Londbn returned £80000 as his 
annual inoome.f Eeduoe the amount to Federal Money, 
estimating a penny as equivalent to 2 cents. 

37. How much must a man spend a day, in order to use 
all his income, which is 91000 per annum ? 

Ans. 92.73;|. 

• ParneU. t Colmon. 
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38. BOQglit a iLonse lot for 9950.50. What id the value 
of I of ^ of I of the bt ? Ans. $198-02. 

39. How much cloth is there in a piece worth 9127|j at 
Wi per yard? 

40. A farmer in Lincolnshire raised ISOOObn. of wheat 
f in one jear> What was its value^ at 4s. 0d. per bushel ? 

Am. £40bO, 

41. A merchant bought 56 barrels of flour for 9288; and 
paid for transportation 914.00; storage, 94.75; drayage 
and other expenses, 95.00. At what price must he sell it 
per barrel, to gain 918.25 on the whole ? 

42. If I of a ton of hay cost 911 J, what will 4| tons 
cost? Am. 963|. 

43. At what rate per hour is a person carried at the 
equator, by the diurnal revolution of the earth, the equa- 
torial circumference being 24895.512 miles ?-|* At what 
rate per minute ? 

44. How much must I give for 84 1 gallons of vinegar, 
at 6^ cents a quart? Am. 921.08 1. 

45. At the battle of the Granicus, the Persian army 
amounted to 610000 foot, and 20000 horse; the Macedo- 
donian army, to 30000 foot and 5000 horse.J How many 
Persians were opposed to each Macedonian ? 

46. What would 96|lb. of pork cost, at 7|ct. per lb. ? 

Am. 97.51. 

47. How long will it take 1 man to build a wall that 15 
men can build in 4}^ days ? 

48. How many square feet in a board 2ft. 3in. wide, and 
lift. 7in. long? Am. 26JgS£./i5. 
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49. Estimating the mean distance of the snn at 95000000 
miles^ and the diameter of the earth at 7924.5 miles^ how 
many of the earth's diameters would reach to the sun ? 

50. The greater of two numbers is 87 J, and their differ^ 
ence is 7.625. What is the less ? 

51. The sum of two numbers is 96^^^ and one of the 
numbers is 18 j\; what is the other? 

52. If 5.29 francs are Wotth $1.00^ what is the value of 
688.31 francs ? Arts. JIlSO.ll. 

53. In England^ in political and ecclesiastical affairs^ the 
year is considered as commencing on Lady-Day, which is 
the 25th of March. From Lady-Day to Midsummer-Day, 
which is on the 24th of June, is reckoned the first quarter; 
from Midsummer^Day to Michaelmas-Day, which is on the 
29th of September, is the second quarter; from Michael- 

* mas-Day to Christmas-Day is the third quarter, and from 
Christmas-Day to Lady-Day is the last quarter of the year** 
How many days in each quarter ? 

54. New York, Aug. 18, 1844. 

Harcourt & Elliott, Bought of Wm. Thompsoni 

6 pieces of coarse cottons, each 82}yd., at 10}ct« 
40 pieces •* " each Slfyd., at llct. 

46 pieces fine *' each 28^yd., at 18|ct. 

49 pieces Merrimack prints, each 30yd., at 12 Jet. 
28 pieces bleached muslins, each 29|yd., at 16ct. 
11 pieces Doyer prints, each Slj^d., at 18 Jet. 

Afu* $695.48. 

55* May-Day, on the 1st of May ; Lammas-Day, on the 
1st of August 3 Martinmas-Day, on the 11th of November} 
and Candlemas-Day^ on the 2d of February, are sometimes 
kept as quarter-days in England.''' How many days in 

each quarter ? 

■Ill ------- > - . ^— ^ -— - ^— ^.— — ^— —— ■ ,^»j^.^^_ » 

• Nesbit. 
8* 
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66. tioadoU) July 25, 1644. 

Watson, Miller k Co., Bought of Joseph Merriam, 

4 bags Surinam cotton, each Scwt* lqr» 161b.) at 21}d. 
8 bags ** <* each 2cwti 8qr. 271b., at 22Jd. 

4 bags St. Domingo « each 8cwt. Oqr. 101b ., at 14|d. 

4 bags Barbadoes << each 2cwt» Iqr. 161b., at 14|d. 

5 bags Pernambuoo « each 2c wt. 2qr. 191b., at 21^. 

Afu. £510 d«. 8^. 

67. What 18 the yearly rent of 247^ acres of land, at 
|9v50 per acre t Am. $2851.25. 

68. What is the balance of the following account, the 
balance being the difference between the debtor and 
creditor amounts ? 

Dr. Or. 

1169.42| 432.50 

875.18} 6911.4?! 

9121.75 858.25 

638.12J 419.87J 

991.l4 1640.61} 
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Ana, $2538.42^» 

69. How much wool, at S7^ct. a pound, will purchase 96 
barrels of apples, at |1.66| per barrel ? 

60. How many days are there in each of the four sea* 
sons ; spring commencing on the 20th of March) when the 
sun enters Aries ; summer on the 21st of June, when the 
Bun enters Cancer ; autumn on the 23d of September, when 
the sun enters Libra^ and winter on the 21st of December) 
when the sun enters Capricornus ? 

61 » The average amount of raiti falling annually at 
Philadelphia, as determined by observations from 1810 to 
1837) inclusive) is 88.99 inches.* At this average rate, 
how many cubiij miles of rain would fall annually in the 

* Amttrican Almanac, 1830. 
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tlnited States and territories^ their area being 8262100 

square miles ? 

Ansx 1698 » 598 cubic milesy equivalent to a take of the 
same area as the Kevo England States^ (64230 
square miks)) and 166*07 feet deep, 

62. t^ind the value of the following obsolete English 
coinS) in Federal Money^ estimating the pound sterling at 
|4»84% A Moidore = £1 7s.; a Jacobus i= £1 5s.; a 
Carolus ^ £l 8s. ; a Mark tit IBs* 4d. ; an Angel ac 10s. ; 
a Noble ac 6s. 8d* 

63i What would be the value of ^\cwt. of gold, at the 
taint valuation, 1(18.84 per ounce Avoirdupois ? 

Arts. 110388.08. 

64. What is the value of 8181 lb» of tea, at 62ict. 
per lb. ? 

65> A merchant gained $1920 a year, for the first three 
years after commencing business ; for the next four years 
he gained 92870.50, and for the next two he lost $1875.75 
a year. How much had he gained at the expiration of the 
binth year ? 

66* A pound Avoirdupois is equal to 7000, grains Troy» 
What is the value in Avoirdupois weight of 161b. 6oz» 
lOdWt. 18gr. Troy? Ans. 13Z6. 8o«. 11.4c?r 

67k Nine men bought 27 barrels of flour, at |5jJ per 
barrel. How much did each pay ? 

68. Determine in feet and inches the height of Goliath, 
which was stx cubits and a span,^ estimating the cubit at 
20»8 inches, and the span at 10.4incheSk 

69> How many gills in 16 casks, each holding 85^ gal- 
lons? Ans. 179934^0/. 

70. A boy having sotoe peaches, found, after giving 

* i Sttoaiiel, xvii. 4. 
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away 2 more than J, that 1 more than I remained. HoV 

many had he at first ? 

[The ditferenoe between ^ of the number and } of the number^ 
is 3.] 

71. A boy being asked how many marbles he had, 
replied, " If I had as many more, and -J as many more^ I 
should have 45." How many had he ? 

72. How many noggins in 5)QfaL 3qt. l^pt., a noggin 
being equivalent to a gill ? 

73. Add 16|, 4f , 17J, 491|, and 21/^. 

Arts. 551 3%* 

74. 916.4 X .0015 h- 363,18 =t ? Am. .008|js|. 

75. Cape Horn is in 67° 16' 8" W. longitude, and 55^ 
58' 40" 8. latitude ; Cape of Good Hope is in 18^ 28' 45" 
E. longitude,, and 33° 56' 3" S. latitude.* Required thd 
difi^rence of latitude and of longitude between the two 
places. 

• 76. .0091 X .00087 -t- 1960000 ^ ? 

Ans, .0000000000017y<5. 

77. Reduce to their lowest terms, ^Jg; H^} fff ; yf * 

B38* 

78. What is the Value of a farm 189.5 rods long and 150 
rods wide, at $37.50 per acre ? Ans. $6662.11. 

79. What is the value of £63.795, at | cent per far* 
thing ? 

80. What part of a solar year is 11 days 5 hours ? 

81. What part of a rod is 1ft. 7.8in. ? 

82. The average annual amount of rain falling at PrOvi« 
denoe, R. I., from 1832 to 1848, inclusive, was 38*41 
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inches.* At this rate, how many hogsheads would fall in 
the state of Rhode Island monthly, the area of the state 
being 1200 square miles ? Ans. 1059551608 -f hhd. 

83. •What part of a yard is 3qr. Ina. 1.5in. ? 

Ans, IJ. 

84. What part of £4 lis. 3d. is £1 5s. 2|d. ? 

85. What part of 51b 7g 33 is 21b 4g 19 ? 

Ans. jgi^. 

86. What part of 4gal. 3qt. is 2qt. Ipt. 3gi. ? 

87. Estimating the circumference of the earth's orbit at 
596902654 miles, and the length of a year at 365dy. 5h. 
48m. 50sec., how many miles per second does the earth 
average in its revolution round the sun ? How many miles 
per hour? Ans 18.915m.^er«cc. ; 68094.379w.pcrA. 

88. What part of 4T. 3cwt. Iqr. is is 24T. ? 

Ans ^3.6 

89. What part of 2|cwt. is ISflb. ? Ans. yfil^. 

90. A cubic foot of distilled water weighs 1000 ounces 
Avoirdupois. What is the weight of a wine gallon ? 

Ans. 8lb. 5||o2?. 

91. What will | of 15| yards of broadcloth cost, at | of 
$7.25 per yard ? Ans. $5b.7S-^^. 

92. If A. can do a piece of work in 6 days, B. can do it 
in 9 days, and C. can do it in 12 days, in what time can it 
be done if they all work together ? Ans. In 2 j gc?y. 

93. What number is that, which, increased by ^, ^, and 
^ of itself, makes 48 ? Ans. 2Sj^g. 

94. In a certain orchard ^ the trees bear apples, ^ bear 
peaches, ^ bear cherries, and the remaining 30 bear pears. 

* American Almanaoi 1850. 
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How many trees are there in the orchard^ and how many 
of each sort ? Partial Ans, 360 in aU. 

95. In the 4 years ending in 1784, in a badly-ventilated 
hospital in Dublin, 2944 children died out of 765Q ; but, 
after freer ventilation, the deaths in the same period of 
time, and in a like number of children, amounted only to 
279.* At this rate, how many lives could be saved annu- 
ally, by improved ventilation, in a population of 20000 ? 

Am. 6967 -f. 

96. What is the value of j\ of a ton ? ' 

Ans, Qcwt lOlb. 2\^oz. 

97. How many inches in ^^^ of a mile ? 

98. Reduce lloz. 7dwt. 3gr. to the fraction of a lb. 

99. [Reduce 4.79oz. to the fraction of a pound Avoirdu- 
pois. Am. j^^Kj. 

100. Eeduce 38.7561b. to the fraction of a ton. 

101. Keduce 4.763in. to the fraction of a mile. 

Ans. sTf^UxsJi' 

102. Eeduce | of a qr. to the decimal of a ton. 

Ans, .007511 

103. Eeduce 4| pence to the decimal of ^ pound. 

Am. £.0203125. 

104. Eeduce 3.725 shillings to the fraction of a pound. 

105. Eeduce 59.63 minutes to the fraction of a day. 

106. Eeduce | of a day to hours, minutes, &c. 

107. Mr. Edward J. Lance, of Blackwater, England, by 
Aowing a single grain of wheat early in the season, and 
subdividing the ropts and carefully cultivating them, ob- 

* BritiBh Sanitary Reports. 



§ 77.] MISCELLANEOUS EXAMPLES. 95 

tamed 43000 grains as a product.^ At this rate^ what 
would be the produce of 3| gills ? 

Ans, b&ihu, Sj[>k, 6qt, nearly, 

108. If 9 men can reap a field in 3^ days^ how long will 
it take 2 men to reap it ? . J.ns. \h\dy, 

109. How much rice^ at 4| cents a pound^ can be bought 
forei.50? Am, Z\\\lh. 

110. If 29 J gallons run from a cistern in an hour, how 
many pints will run out in 16| hours ? Ans. 3901 J^^ 

111. What is the price of 3|cwt. of rice, at 4^ct. per 
pound ^( 

112. Estimating the British National Debt at 800 mil- 
lion pounds, and the average weight of 30 ten-pound notes 
at loz. Avoirdupois, what would be the weight of a number 
of ten-pound notes sufficient to pay the debt ? 

113. In the last 65 years, it is estimated, on the authority 
of official documents, that our military establishments have 
subjected us to an expense of at least 8750000000. If such 
an amount should be invested so as to pay 6 per cent, 
interest, what annual income would it yield ? 

114. The number of depositors in savings-banks in Great 
Britain, on the 20th of November, 1848, was 1054663 ; 
the total amount deposited, $140230695.t What was. the 
average to each depositor ? 

115. It is estimated that the aggregate yearly issue of 
newspapers, magazines, and reviews, from the city of New 
York alone, in the year 1849, was 72710257.t What 
would be their value, at the average rate of 2^ cents per 
copy? 

116. The Croton water-works of New York are capable 

* Patent OflEice Report, 1847. 

I Family ChriBtian Almanac, 1851. 
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of discharging 60000000 gallons every 24 hours. To what 
average amount per hour would this be equivalent ? 

117. London is supplied with water for drinking and 
culinary purposes^ by eight different water-works, which it 
was estimated, in 1845, delivered 45 million gallons every 
24 hours.* What was the average hourly consumption, 
and what was the total amount consumed in the year f 

118. At 12^ cents a yard, what will be the cost of 13yd. 
3qr. of sheeting ? Ans. Jl.TlJ. 

119. If J of a bushel of wheat cost J0.75, what will be 
the price of 3| pecks ? Ans. $.90. 

120. In *3j^0* of a pound, there are how many pounds ? 
In 655 shillings, how many pounds ? 

121. In ^21- of a day, there are how many days f In 
8762 hours, how many days ? 

122. In "^g^^^ of a hogshead, there are how many hogs- 
heads ? In 75968 gallons^ how many hogsheads ? 
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XII. PERCENTAGE. 

78* It is customary to estimate all sums paid as com- 
mission or brokerage for the sale or purchase of property, 
insurance against loss by fire or otherwise, interest for the 
use of money, &c., at a given number of hundredths, called 
the rate per cent, (from the Latin per centum^ signifying 5y 
the hundred.) Thus, 6 per cent, is .06 ; 5| per cent, is 
.05^ or .0525 ; 7| per cent, is .07| or .073. To compute 
any percentage, MuUiply hy the rate eocpressed decimaUy.f 

* Family Christian Almanac, 1851. 
t See Sect 29, Ex. 47-71. 
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70. Commission is an allowance of a certain percent- 
age to a Factor, Correspondent^ or Broker^ for buying or 
selling property. 

1. A broker sold goods at a commission of 4 per cent., 
for which he received $2500. What was the amount of his 
commission, and how much did he pay to his employer ? 

2. How much shall I receive for my rear estate, by sell- 
ing it for $10000, after allowing a commission of 2| per 
cent.? Am. J9750. 

3. My correspondent has expended $987.50 in the pur- 
chase of cloths, by my order. What will he receive for 
the transaction, if I allow him 2 per cent, on the whole 
amount? 

4. What is the commission on £500 17s. 6d., at 2^ per 
cent. ? [Multiply by '/ and divide by 100.] 

Ans. £10 12«. lO^d. 

80. Insurance is a security against loss by fire or 
otherwise, and is generally obtained by the payment of a 
certain percentage, called the Premium. 

The instrument by which insurance is effected, is called 
the Policy. 

1. A farmer insured his house for $600, at 1^ per cent. ; 
his bam for $400, at 1^ per cent., and his granary and sheds 
for $150, at 1 per cent. What premium did he pay for the 
whole? Ans. $15. 

2. An English merchant effected an insurance of £2750 
10s. on the ship Mary Ann, at a premium of 1^ per cent. 
What did he pay, including a charge of 3s. 6d. for the 
policy ? Ans. £41 8«. l^d. 

3. What premium must be paid for insuring $8375 on a 
warehouse, at 1 J per cent. ? 

9 
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4. What amount of premium must I pay to insure the 
following property for 1 year : J3500.00 on my store, and 
97500.00 on the merchandise in the same, at | per cent. ; 
92750.00 on my house, and 91750.00 on the furniture, 
books, and clothing contained in it, at -^ per cent. ; and 
9600 on my barn, at | per cent. ? 

81. Taxes are certain amounts levied on all citizens 
for the support of government. The poll-tax is assessed 
on every male citizen above a certain age specified by law, 
and its amount is fixed by statute. The property>taz is 
estimated at a certain percentage of its assessed value. 

1. When taxes are rated at | per cent, upon all real and 
personal estate, what amount will be paid by a man whose 
property is valued at 99325, and who pays for 3 polls, at 
90.75? Ans. 972^85. 

2. The poll-tax being 91.50, and the property-tax 94.50 
on every 91000, how much must I pay for 910300 real 
estate, 9830 personal property, and 4 polls ? 

Ans. 956.08^. 

3. At I per cent., what amount of tax must be paid on 
property valued at 927500 ? How much would be paid on 
the same property, at 1 J per cent. ? At | per cent. ? At 
I per cent. ? 

8S, Stocks are sums of money invested in government 
funds or corporations, and are bought and sold by shares. 
The par value of a share is the original cost. When a 
share will sell for more than the original cost, it is said to 
be above par y or at an advance; when for less, helow par, 
or at a discount, , 

1. What must I pay for 49 shares of the Boston and 
Worcester Eailroad, the stock being 12^ per cent, above 
par, and the par value 9100 per share ? Ans. 955 12>. 

2. The par value of United States Bank stock was 9100 
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per share. How much was received for 27 shares^ at 6| 
per cent, below par ? Am. $2531.25. 

3. A man purchased $4000 Pennsylvania stock, at par, 
and sold it at a discount of 12 per cent. How much did 
he receive for the whole ? 

4. What must I pay for 20 shares of bank stock, at an 
advance of 4| per cent, on the par value, which is $250 per 
share? Ans. $5237.50. 

5. What is the value of $8400 of stock, at 25 per cent, 
advance? At 7| per cent, discount? At 50 per cent, 
below par ? 

88. Gain and Loss are frequently estimated by per- 
pentage. 

1. How much per cent, do I gain, by selling at 90ct. a 
poundy tea that cost me 75 cents? [The gain is 16ct., or 
^l of the prime cost. This fraction reduced to a decimal^ 
gives .2, or .20.] Arts. 20 per cent 

2. 3.5 is what per cent, of 31 ? Ans. 11-^^ per cent 

3. What per cent, of 28 is 7 ? 12 ? 13.7 ? 49.25 ? 

4. Bought 36.75 yards of broadcloth, at $4.00 per yard, 
and sold the whole for $183.75. What did I gain, and 
how much per cent. ,? Ans, $36.75; 2k> per cent. 

5. A grocer sold sugar at 7| cents a pound, which was 
25 per cent, more than it cost him. What was the prime 
cost? In other words, 0.075 is 1.25 times what number? 

Ans» 6 cents per lb, 

6. 2.25 is .90 of «what number? Then, if I lose 10 per 
cent by selling broadcloth at $2.25 per yard, what was the 
prime cost ? 

7 A draper sold cloth at 12 J per cent, less than it cost 
him, thereby losing 871 cents a yard. What did he pay 
for the cloth ? Ans, $3 a yard. 
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8. When sugar is $5.60 per cwt., what must, be the price 
per lb. to gain 40 per cent. ? 

9. A merchant purchased 100 bushels of wheat, at iO.95 
per bushel; and paid $1.25 for carting it from the farm. 
For how much must he sell one half of it to gain 10 per 
cent.? • An4i. «52.93|. 

10. Bought in Jamaica 20 hogsheads of molasses, each 
holding 118gal. 2qt., at 20 cents a gallon ; paid for freight, 
$2 per hogshead; for insurance, $6.80; and for duties, 
$48. At what price per gallon must I sell it to gain 25 
per cent. ? > Ans. 80 cents, 

11. Bought 12cwt. 3qr. 141b. of coffee, at 9 cents a 
pound, but it having been damaged, I sold the whole for 
$108.15. How much did I lose, and what per cent. ? 

2d Ans. 16| per cent 

12. Bought 40 reams of paper for $150. For how much 
must I sell it per ream, to gain 10 per cent. ? What did it 
cost per sheet, there being 24 sheets in a quire, and 20 
quires in a ream ? 

84:. Duties are imposts levied by government on goods 
imported into a country. Before computing them, certain 
deductions are made. For leakage and breakage, 2 per 
cent, is allowed on the gauge on all merchandise paying 
duty by the gallon, contained in casks ; 10 per cent, on all 
beer, ale, and porter, in bottles, and 5 per cent, on all other 
liquors in bottles. 

Draft is an allowance made for waste. The following 
is the present legal rate : * 

On Icwt. or 1121b. . •. . lib. 



Above 1 — and under 2cwt. 

a 2— " 8 — 

" 8— " 10 — 

u 10 _ " 18 — 

18 — and upwards, 



2lb. 
3lb. 
4lb. 
71b. 
9lb. 
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Tare is an allowance made for the weight of the box^ 
cask, &c., containing the merchandise, and is made after 
deducting the draft. The weight, before making the de- 
ductions, is called the gross weight ; after tho^eductions are 
made, the net weight. Duties are computed on the net 
weight. 

1. What is the duty on 8cwt. 2qr. 271b. of currants, 
tare 12 per cent., duty 3 cents a pound ? Ans. $25.74. 

2. What is the duty on 2831b. of chocolate, tare 10 per 
cent., duty 4 cents per pound ? Ans, $10.08. 

3. What is the duty on 927gal. 2qt. of wine, at 25ct. a 
gallon ? Ans. $227.24. 

4. What is the duty on 32cwt. of indigo, tare 12 per 
cent., duty 5ct. a pound? Ans. $18.92. 

5. What is the duty on 4|cwt. of pepper, tare 6 per 
cent., duty 5ct. a pound ? ' Ans. $24.63. 

8tS. Interest. 

Interest is an allowance of a certain per cent, for the 
use of money. The Principal is the sum on which the 
interest is paid. The Eate is the percentage paid annually. 
'It is regulated by , statute, the usual rate, in the United 
States, being 6 per cent.* The Amount is the sum of 
principal and interest. 

y 

* In each of the New England States, in New Jersey, Pennsylvania, 
Delaware, Maryland, Virginia, North Carolina, Tennessee, Eentacky, 
Ohio, Indiana, Illinois, Missouri, Arkansas, and the District of Colum- 
bia, and on United States notes, the rate is 6 per cent In New York, 
South Carolina, Michigan, Wisconsin, and Iowa, it is 7 per cent. In 
Georgia, Alabama, Mississippi, Texas, and Florida, 8 per cent In 
Louisiana, 5 per cent., though the bank interest is .06, and conventional 
interest may be as high as .10. In Maryland, the interest on tobacco 
contracts is .08. In Mississippi, Missouri, and Arkansas, the interest, 
by agreement, may be as high as .10 ; and in Illinois, Wifoonsin, and 

9* 
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When interest Ir charged only on the original principal, 
it is called Simple Interest. But when it is also charged 
on the interest, as it becomes due, it is called Compound 
Interest. 

86. Simple Interest. 

The usual rate is .06, and this rate is always to be 
understood, in the following pages, unless some other is 
expressed. 

If the rate is .06 for one year, for one month it will be 
^^j as much, or .005 ; for 6 days, or J of 1 month, it will 
be I as much as for one month, or .001. For 1 day, it 
will be } as much as for 6 days, or ^ of .001, which is 
ju^^ij. Hence the / 

BANK RULE. 

Mvltiply the principal hy the number ofdays^ and divide 
hy 6000 ; the quotient will be the interest at 6 per cent. 

For any other rate than 6 per cent,, compute the interest 
in the same manner, and add or subtract such part as may 
be required. For 4 per cent., subtract | ; /or 4^ per cent., 
subtract \ ; for 6 per cent, subtract \ ; for 7 per cent,, add 
J, and so on. 

This rule is the one generally employed by banks and 
merchants. It estimates the year at 12 months of 30 days, 
and consequently gives a little excess of interest. 

GENERAL RULE. 

Multiply the time, expressed in years and parU^ of a 
year, by the annual rate, and multiply the principal by this 
product. 

Iowa, as high as .12. In California, no rate of interest has been estab- 
lished by law. 

* Sometimes it is most conyenitot to express the parts deoimallj \ at 
ethers, fraotionallj. 
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87* EXAMPLES FOR THE BOARD. 

1. Find the bank interest of $1963.50, from January 29th to 
May 2d. 

Jan. has 8 1 days. If we should continue counting all the inter- 

Feb. "28 ** Tening days, as if they belonged to January, 

A^rU^ « 80 **■ ^^^ ^^ ^°^^^ correspond to January 122d. 

Mav " 2 ** ^^ ^^**™ ^^^ leaves 93, the number of days 

the principal is at interest. 1968.50 x 93-a- 

122 r,000 = $30.43. 
29 

93 

2. Find the exact interest of $4725, for 5mo. 19dy. 

5mo. 19dy. = ^s^mo. = 1 1 gyr. I g g X jU = B0%%' *4726 
X M% = ^133.08. 

88. EXAMPLES FOR THE PUPIL. 

1. What is the bank interest on $950, for 6 months^ 
(183 days,) at 6 per cent. ? Ans. $28,975. 

2. "What is the interest on $1375, for llmo. 5dy., (f Jyr.,) 
at 5 per cent. ? Arts, $63.98. 

3. What is the exact interest on $2000, for 475 days, 
(Iff yr.,) at 4 per cent. ? Ans, $104.11. 

4. What is the exact interest on $1500, from August 
18th, 1843, to September 7th, 1844, at 6 per cent. ? 

Ans. $95 

5. What is the bank interest on $942.50, from February 
11th, 1844, to December 3d, 1844, at 6 per cent. ? 

6. What is the bank interest on $23635, for 63 days, at 
4 J per cent. ? 

7. What is the bank interest on $75.10, for 93 days, at 
7 per cent. ? 

8. What is the interest on $4000, from June 1st, 1841, 
♦o May 13th, 1844, at 6 per dfent. ? Ans. $708. 
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9. What is the interest on $181.25^ for 2jr. 4mo. 19dj., 
at 5 per cent. 7 Ans, $21.62. 

10. What is the interest on $95; for 7yr. 8mo.; at 6 per 
cent. ? 

11. What is the amount of 95431, for 33 dajS; at 6 per 
cent.; bank interest ? 

12. What is the bank interest of (47965; for 34 dayS; 
at 5 per cent. ? 

13. What is the amount of $10000; for 64 days; at 7 per 
cent.? 

14. What is the interest of $5387.75, from 10th mo. 3d, 
1842; to 9th mo. 1st; 1844; at ^ per cent. ? 

Ans. $464.02. 

15. What is the amount of $99.50; from July 4th; 1839, 
to June 27th; 1843; at 6 per cent. ? Ans. $123.26. 

16. What is the bank interest of $500.00; for 123 dayS; 
at 5 per cent. ? 

17. What is the bank interest of $2500; for 94 dayS; at 
4 per cent. ? What is the amount ? 

18. What is the amount of $730.00; from December 1st, 
1829; to January 31st; 1835; at 7 per cent. ? 

ins. $994.02. 

19. What is the amount of $629.50; from 8th mo. 3d; 
1840; to 7th mo. 2d; 1842 ? Ans. $701.79. 

20. Bought 75| pounds of tea; at 62 J cents per pound, 
for which I gave my note, payable in 6 months, dated June 
5th, 1848. What was the amount of the note, March 27th, 
1849 ? [Interest does not commence until the note becomes 
due.] Ans. $48.23. 

21. John Smith gave a note for $2000 to the Bank of 
North America, payable in 60 days. How much money 
4id he receiyC; after deducting 63 days' interest ? 
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22. How mucb should I receive on a note at 90 dayS; for 
{639. 50, after deducting 93 days' interest? 

23. What is the present worth of a 30 days' note for 
$1870, after deducting 33 days' interest ? 

24. What is the amount of a note for $2131.00, for 183 
days, at 6 per cent., bank interest ? 

89* PRACTICE RULE. 

MidtiplyXper cent, of the principal hy \ the even number 
of months, and if there is an odd month, add SO to the 
number of days. Divide the days by 6, and multiply -^^ 
of 1 per cent, by the quotient. If iliere are any remaining 
days,^ take as many QOths of 1 per ctnt. Add the numbers 
so obtained, and their sum will be the interest at 6 per cent. 
For any other rate, increase or diminish the result, as in the 
Bank Rule. 

90. EXAMPLE FOR THE BOARD. 

What is the interest of $9763.25 for 2yr. 9mo. 8dy. ? 

1 per cent, is 97.6325 1 per cent., or th6 interest 

} of 2yr. 8mo. is 16 for 2 months, is $97.6325. 

Multiplying by 16, we obtain 

the interest for 2yr. 8mo. The 

Imo. remaining, added to the 

8 days, gives 38 days, in which 

6 is contained 6 times, with 2 

$1623.9639 remainder. As the interest for 

6 days is .1 of 1 per cent., or 

$9.763 -f-, the interest for 36 days is 6 times as much. The 2 

remaining days are -3^0 of 60 days; we therefore add -^j^ of 

$9,763+. 



* When the remainder is 4, it is more convenient to diminish the 
quotient by 1, and call the remainder 10, taking M or ^ of 1 per cent, 
for the interest. 





585.7950 




976.325 


36dy. is .6 of 2mo. 


68.5795 


2dy. is ^j^ of 2ino. 


3.2544 
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91. EXAMPLES FOB THE PUPIL. 

1. What is the interest of *281.50, for 3yr. 7mo. 16dy. ? 
What is the amount ? Ans/ $61.27 ; *342.77. 

2. What is the interest of $1176, for lyr. llmo. 29dy. ? 
What is the amount ? Ans. »140.80 ; 81315.80. 

3. What is the interest of $28.75, for 2yr. 3 mo. 4dy., at 
5 per cent. ?* What is the amount ? 

Ans. $3.25; $32. 

4. What is the interest of $3360, for 3yr. 3mo. 3dy., at 
7 per cent. ? What is the amount ? 

5. What is the amount of $20000, from September 30th, 

1839, to March 27th, 1844, at 5 per cent. ? 

6. What is the amount of $531.50, from November 3d, 

1840, to February 25th, 1842, at 7 per cent. ? 

7. What is the amount of $74.23, from June 29th, 
1842, to September 13th, 1844, at 4| per cent. ? 

Ans. $81.60. 

8. Sold October 11th, 1830, 162bu. 3pk. of oats, at 37^ 
cents a bushel, and received in payment a note payable in 
3 months. What was the amount 'of the note. May 5th, 
1840? Ans. $95.15. 

93. Interest on English Money. 

The readiest mode of computing percentage on English 
money, is to take .01 of each denomination, and multiply 
by the number of per cent, required. There is then but 
one reduction necessary. 

* First find the interest at 6 per cent, and take | of it for the interest 
at 5 per cent. 
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93. EXAMPLES FOR THE BOARD. 

1. What is 5 per cent, of £2846 13s. lid. ? . 

£28.45 .13s. .lid. 

6 



142 25 6*1 'St 

20 ' 1 P«^ <5®°*- <>^ ^2845 is £28.45 ; .01 of 

13s. is .138. ; .01 of lid. is .lid. 6 per 

5.00 cent, is £142.25 .658. .55d. Multiplying 

•6S £.25 by 20, we have 5.00s., and adding 

TTT the .65s., we get 5.65s. .65s. =7.80d., 

* j^2 ^0 which adding the .55d., we have 8.35d. 

The answer is therefore £142 5s. 8.35d. 

7.80^ 
.55 

8.35 

2. What is the interest on £128 3s. 4d., for 27 days? 

1.28 .03 .04 The regular rate in England 

^< is 5 per cent., and this rate is 

73)34.66 .81 1.08(9 5 s"' always understood in mercantile 

'^20 transactions, unless some other 

_, rate is stipulated. If the rate 

692.01 is .05 for 365 days, it is .01 for 

6^7 73 days, and for 1 day it is tj^ 

"TTTTi of 1 per cent. Then, to find 

22 - the interest for any number of 

^ days, we need only multiply .01 

421.20 of the principal by the number 

365 of days, and divide by 73. 

^/. 20 -^^^ custom is very general in 

^ England, of leaving the shillings 

and pence out of consideration, 

224.80 in the computation of interest. 

219 In this case, if the number of 

shillings in the principal is 10 
or more, it is considered as another pound. Thus, in finding the 
interest on £27 5s. 9d., the principal would be regarded as £27 ; 
if the principal was £18 10s., it would be regarded as £19. But 
in the examples of the following section, the exact interest is 
required. 
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94* EXAMPLES FOR THE PUPIL. 

1. What is 2 per cent, of £95 9s. ?* 

Arts, £1 18s. 2,ied. 

2. What is 10 per cent, of £18 3s. 6d. ? 

Ans. £1 16«. 4c.2d. 

3. What is 7J per cent, of £40 2s. lid. ? 

Ans. £3 2|(^. 

4. What is 25 per cent, of £4 19s. ? 

5. What is the interest of £17 5s., for 19 days ? 

Ans, lOd. Sqr. 



6. 


(t 


(( 


£3 10s. 6d., for 20- days ? 
Ans, 2d, Iqr. 


7. 


it 


u 


£4 4s., for Imo. 15dy. ? 
Ans. 6d, Iqr. 


8. 


a 


u 


£2 8s. 9d., for 3mo. 3dy. ? 


9. 


a 


a 


£44 2s. 2d., for 15dy. ? 


10. 


u 


(C 


£200, for 123 days ? 


11. 


• 


i( 


£68 7s. 7d., for 10 days ? 


12. 


(( 


u 


£135 14s., for 68 days ? 


13. 


a 


(( 


£27 lis., for 39 days ? 



98. Partial Payments. 

When partial payments are made on mercantile accounts 
which are past due, it is customary to compute interest on 
the whole debt from the time it became due, and on each 
payment from the time it was made until the time of settle- 
ment, and to deduct the amount of all the payments, in- 
cluding interest, from the amount of the debt and interest. 

The labor of computing interest on each item may be 

^ ■ I ■ ■ II ■ ■■■■!■ I ■ ■ I ^»^— ■■^-■■■■ I ■ ■ ■ , I IP — ^^^^— .^-i ■ ■■ ^».— ^— ^»^i— ^^W 

* For other methods of computing interest on English money, see 
''Arithmetic Practically Applied/' p. 214. 
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avoided, by maldplyiDg the amount due at first, and the 
balance due after each payment, by the number of days 
they are severally at interest, adding all the products, 
and dividing the amount by 6000. The quotient will be 
the interest at 6 per cent.* 

96. EXAMPLE FOR THE BOARD. 

A debt of $680.25 became due March 15, on which the fol- 
lowing payments were made: April 3, $170; May 20, $245.80; 
June 17, $87.50. How much was due, Sept. 5, when the account 
was settled ? 

$ Days. Products. 

March 15, Amount due . . . 630.25 X 19 = 11974.75 
April 3, first payment 

Balance . 
May 20, 2d payment 

Balance . 
June 17, 8d payment 

Balance • 



. 170. 

. 460.25 X 47 = 21631.75 
. 245.30 



. 214.95x28= 6018.60 
. 87.50 



Ant. $127.46-1- $8.30 «= $135.75. 



. 127.45 X 80 =» 10196.00 
6000)49821.10 
8.30361 



The whole debt is on interest from March 15 to April 3, 19 days. 
The principal is then reduced, by a payment, to $460.25, which is 
on interest from April 3 to May 20, 47 days. In like manner we 
find that the 2d balance is on interest 28 days, and the 8d, 80 days. 
The amount due at settlement, is the unpaid balance of the debt, 
—$127.45, together with the interest, $8.30. 

97. EXAMPLES FOR THE PUPIL. 

1. Sold goods to the value of $375, which should have 

* It may be readily seen that the same result will be obtained, which- 
ever method is adopted ; but no accountant who is familiar with both 
methods, will hesitate to adopt the latter. 

10 
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been paid August 18, 1850. Required the amount due 
Januai|r 1; 1851, the following payments having been made 
'on account: Aug. 31, »100; Oct. 1, JlOO; Nov. 15, J160. 

Arts. «28.74. 

2. On an account of J428.50, due April 4, 1849, the 
following payments were made : May 5, $125 ; July 20, 
$150; Sept. 1, $100. How much was due Oct. 15 ? 

Arts. $61.05. 

3. The amount of an account due Jan. 1, 1850, was 
$580.75. What was the balance due July 1, computing 
interest at 7 |)er cent., the following payments having been 
made on account?* Feb. 13, $137.25; April 8, $120; 
May 3, $203.50; June 10, $68.75. Ans, $63.43. 

4. Find the balance due July 28, 1850, on an account 
of $813.23, due Jan. 1, 1850, on which are the following 
payments : March 1, $200 ; April 3, $250 ; May 5, $75.23 ; 
June 2, $218.60; June 27, $29.65. Interest at 8 per 
cent. An^. $60.04. 

98. Compound Interest. 

It is sometimes stipulated that the interest shall be paid 
quarterly, semi-annually, or annually; and if not paid at 
the specified time, the interest is added to the principal, 
and the amount is regarded as a new principal, on which 
interest is computed to the time it again becomes due. 
Such interest is called Compound Interest, but, though' 
often charged, it is not strictly legal. 

To find the amount of any sum at compound interest, 
Increase tJie principal by the interest each time it becomes 
due, and consider the amount a new principal, 

* The same method may be pursued as in each of the preceding 
examples, increasing the interest obtaiaed at the end of the operation 
byiofiUelf. 
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99. EXAMPLE FOB THE BOARD. 



Ill 



What will be the amount of $280, for lyr. lOmo. 22dj., interest 
payable semi-annually ? 

280 
.03 rate for 6mo. 



8.40 
280 

288.40 amt. for 6mo. 
.03 



8.6520 
288;40 



297.062 amt. for lyr. 
.03 



The interest may be ob- 
tained by subtracting the 
principal from the amount. 
In the present example, the 
interest is $313.18 —$280.00 
= $88.18. 



8.91156 
297.052 



305.96366 amt. for lyr. 6mo. 
.0286 rate for 4mo. 22dy. 



7.220740016 
805.96856 



1 



813.1843 



amt. for lyr. lOmo. 22dy. 



100. EXAMPLES FOR THE PUPIL. 

1.- What is the amount of J150, for 2 years, at 6 per 
cent, compound interest ? Ans, $168.54. 

2. What is the amount of $225, for 8 years, at 5 per 
cent., compound interest ? Aris. $260.46. 

3. What is the amount of $500 for 4 years, at 7 per 
cent., compound interest? 

4. What is the compound interest on $437.50, for 2 
years, interest payable semi-annually ? Atis. $54.91. 

5. Find the compound interest on $300, for 3yr. 8mo., 
at 8 per cent. ? Ans, $98.07 
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TABLE 



Srowino the amount or 81.00, at compound intehbst, from 

1 YEAR TO 50. ' 



Year. 


3 p. cent. 


3i p. cent. 


4 p. cent. 


H p. cent. 


5 p. cent. 


6 p. cent. 


7 p. cent. 


1 


1.030000 


1.035000 


1.040000 


1.045000 


1.050000 


1.060000 


1.070000 


3 


1.0t)0900 


1.071225 


1.081600 


1.093035 


1.103500 


1.123600 


1.144900 


3 


1.093737 


1.108718 


1.124864 


1.141166 


1.157635 


1.191016 


1.325043 


4 


1.135509 


1.147523 


1.169859 


1.193519 


1.315506 


1.262477 


1.310796 


5 


1.159374 


1.187686 


1.316653 


1.346183 


1.376383 


1.338236 


1.403553 


6 


1.194053 


1.339355 


1.365319 


1.303360 


1.340U96 


1.418519 


1.500730 


7 


1.33^874 


1.272279 


1.315932 


1.360862 


1.407100 


1.503630 


1.605781 


8 


1.3t)6770 


1.316809 


1.368569 


1.433101 


1.477455 


1.593848 


1.718186 


i) 


1.304773 


1.362897 


1.433313 


1.486095 


1.551338 


1.689479 


1.838459 


10 
11 


1.343916 


1.410599 


1.480344 


1.553969 


1.638895 


1.790848 


1.967151 


1.384334 


1.459970 


1.539454 


1.633853 


1.710339 


1.898399 


3.104852 


13 


1.435761 


1..511069 


1.601033 


1.695881 


1.795856 


2.012196 


3.353193 


13 


1.468534 


1.563956 


1.665073 


1.772196 


1.885649 


3.133938 


3.409845 


14 


1.5135D0 


1.618694 


1.731676 


1.851945 


1.979933 


3.360904 


3.578534 


15 


1.557967 


1.675349 
1.733986 


1.800943 


1.935282 


2.078938 


3.396558 


2.759a31 


16 


1.604706 


1.873981 


3.033370 


2.183875 


3.540352 


2.953164 


17 


1.653848 


1.794675 


1947900 


3.113377 


3.392018 


2.692773 


3.158815 


18 


1.703433 


1.857489 


3.035816 


3.208479 


3.406619 


2.854339 


3.379931 


19 


1.753506 


1.933501 


3.106849 


3.307860 


3.536950 


3.035599 


3.616536 


30 


1.806111 


1.989789 


3.191133 


3.411714 


3.653398 


3.307135 


3.869663 


31 


1.86(K295 


3.059431 


3.378768 


3.530241 


3.785963 


3.399564 


4.140561 


33 


1.916103 


3.131513 


2.36ir919 


3.633653 


3.935361' 


3.6035:17 


4.430400 


33 


1.973586 


3.20t)114 


3.464715 


3.752166 


3.071534 


3.819750 


4.740538 


34 


3.033794 


3.383328 


3.5b3304 


2.876014 


3.325100 


4.048935 


5.073365 


35 


3,093778 


3.363245 


3.6»)5836 


3.005434 


3.386355 


4.391871 


5.437431 


3U 


3.156591 


3.445959 


3.773470 


' 3.140679 


3.555673 


4.549383 


5.807351 


37 


3.331389 


3.531567 


3883369 


3.282009 


3.733456 


4.833346 


6.313866 


38 


3.387938 


3.630177 


3.998703 


3.439700 


3.920139 


5.111C87 


6.648836 


39 


3.356565 


3.711878 


3.118651 


3.584036 


4.116136 


5.418388 


7.114355 


30 


3.437303 


3.806794 


3.343397 


3.745318 


4.331943 


5.743491 


7.613253 


31 


3.500080 


3.905031 


3.373133 


3.913857 


4.538039 


6.088101 


8.145110 


33 


3.575083 


3.006708 


3.50f059 


4 089981 


4.764941 


6.453387 


8.715268 


33 


3.653335 


3.111943 


3.648381 


4.274030 


5.003188 


6.840590 


9.325:J37 


34 


3.731905 


3.320860 


3.794316 


4.466361 


5.353348 


7.251025 


9.978110 


35 


3.813863 


3.333590 


3.946089 


4.667348 


5.516015 


7.686087 


10.676578 


36 


3.898378 


3.450386 


4.103932 


4.877.378 


5.791816 


8.147353 


11.423939 


37 


3.985337 


3.571025 


4.2680ii0 


5.096860 


6.081407 


8.636087 


12.223614 


38 


3.074783 


3.691)011 


4.438813 


5.336319 


6.385477 


9.1.54252 


13.079277 


39 


3.167037 


3.835373 


4.616366 


5.565899 


6.704751 


9.703507 


13.994827 


40 


3.363038 


3.9593D0 


4.801021 


5.816364 


7.039989 


10.28.'i718 


14.974465 


41 


3.359899 


4.097834 


4.993061 


6.078101 


7.391988 


10.902861 


16.033677 


43 


3.460696 


4.341258 


5.192784 


6.351615 


7.761587 


11.5570.33 


17.144265 


43 


3.564517 


4.389702 


5.400495 


6.637438 


8.149667 


12.250455 


18.344.363 


44 


3.671452 


4.543.342 


5.616515 


6.936133 


8.557150 


12.985482 


19.628469 


45 


3.781596 


4.702358 


5.841176 


7.348348 


8.985008 


13.7<i4611 
14.510487 


21.002461 
22.4726.34 


46 


3.805044 


4.866941 


6.074833 


7.574430 


9.434258 


47 


4.011895 


5.037284 


6.317816 


7.9]52()8 


9.9051»71 


15.41)5917 


24.045718 


48 


4.133253 


5.213589 


6.570528 


8.3714.55 


10.401267 


16.393872 


25.728918 ' 


49 


4.356219 


5.3>60H5 


6.833349 


8.643671 


10.921333 


17.377504 


27.52J943 
2v).457039 


i « 


4.383906 


5.584927 


7.106683 


9.033636 


11.467401) 


18.420154 



(112) 
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103. Examples to be solved by the Table. 

1. What is the amount of $500, for 19 years, at 5 per 
cent., compound interest ? Ans, $1263.47. 

2. What is the amount of $1000, for 50 years, at 7 per 
cent., compound interest? 

3. What is the compound interest on $750, for 12 years, 
at 6 per cent. ? Ans. $759.15. 

4. What isHhe compound interest on $400, for 15 years, 
at 5 per cent. ? Am, $431.57. 

6. What is the amount of $294, for 40 years, at 4 per 
cent., compound interest ? 

6. What is the amount of $600; for 37 years, at 3^ per 
cent., compound interest ? 

7. What is the amount of $800, for 25 years, at 4^ per 
cent., compound interest ? 

8. What is the amount of $587.50, for 18 years, at 3 
per cent., compound interest? 

103. Problems in Interest.* 
L The Principal, Interest, and Time, being 

GIVEN, TO FIND THE RaTE, — 

Divide the given interest hy the interest at 1 per cent, for 
the given time. 

1. If I pay $68,705 for the use of $1963.00 six months, 
what is the rate per cent. ? Ans. .07. 

2. At what rate per cent, will $421.50 amount to $674.40 
in 6yr. 8mo. ? [The interest is found by subtracting the 
principal from the amount.] 

* Let the pupils exercise their ingenuity in explaining th« rationala 
•f these rules. 

10* 
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3. At what rate per cent, will a merchant double his 
capital in cdz years ? 

4. If a capital of $913 amounts to $1250 in 15 months^ 
what is the annual gain per cent. ? Ans. .29|f |. 

n. The PRINCIPAL; Interest^ and Rate^ being 

GIVEN, TO FIND THE TiME, — 

Divide the given interest hy the interest for 1 yeaVy cU the 
given rate, 

5. In what time will $1500, at 7 per cent., amount to 
•1920? Ans, 4: years, 

6. The interest on a note of $750 was $131.25, and the 
rate was .05. What was the time ? 

7. A note of $431.00 amounted, at its settlement, to 
$546.29|. How long had it been on interest, the rate 
being 6 per cent. ? Ans, 4yr, bmo. 15c?y. 

8. In what time will any principal be doubled, at 4 per 
cent. ? At 5 per cent. ? 6 per cent. ? 7 per cent. ? 

ni. The Time, Rate, and Interest, being given, 

TO FIND THE PRINCIPAL, — 

Divide the given interest hy the interest q/" $1.00 far the 
given time, i 

9. What principal, at 6 per cent., will yield $150 in 18 
months?, Ans, $1666f. 

10. A man's property yields 5^ per cent, interest. What 
is he worth, his annual income being $1375 ? 

11. The quarterly expenditure of a charity-school is 
$600. What sum of money, yielding 8 per cent, per 
annum, will support it ? 

12. What is the face of a note which, at 7 per cent., 
will yield 8111.65 interest in 3yr. 8mo. ? 
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IV. The Time, Bate, and Amount, beinq given, to 
FIND the Principal, — 

Divide the given amount hy the amount ofUMfor the 
given time, 

13. What principal will amount to $500.00 in 2yr. 6mo., 
— or what is the present worth of $500.00, due in 2yr. 
6nio.? Ans. $434.78. 

14. What is the present worth of $1844, due in-lyr. 
8mo.? Ans. $1676.36. 

15. What is the present worth of $725.50, due in 6yr., 
interest at 5 per cent. ? Ans. $558.08. 

16. What is the present worth of $2000.00, due in 3yr. 
6mo., interest at 7 per cent. ? Ans. $1606.43. 

104. Discount. 

Discount is an allowance for the payment of money 
before it is due. Equitable Discount is found by subtract- 
ing the present worth, (which is found by Problem IV. of 
the last section,) from the amount. 

Bank, or Business Discount, is the same as Bank 
Interest. In computing discount, it is customary to add 
3 days to the time stated in the note. These 3 days are 
called days ofgra/^e, and the note is not legally due until 
the last day of grace. 

1. A note for $2000, payable in 30 days, was discounted 
at a bank. What was received for the note ? 

Ans. $1989. 

2. What is the bank discount on a note for $1750, pay- 
able in 60 days ? Ans. $18,375. 

3. How much can I obtain by discounting the following 
note, at 7 per cent. ? 



116 PERCENTAGE. [ART. XXI. 



«376.50 Albany, Sept. 19, 1850. 

Ninety days from date, I promise to pay Jacob Murray, 
or order, three hundred and seventy-five dollars and fifty 
cents, for value received. Morris Johnson. 

4. What are the present worth and the equitable discount 
of $1870, due in Syr. 4mo. ISdy. ? 

Ans, Present worth, $1555.52 ; Discount, $314.48. 

5. Wilmington, 5th mo. 7th, 1850. 
For value received, I promise to pay Jonathan Mason, or 

order, six hundred and seventy-three dollars and twenty- 
five cents, in six months. Moses A. Wilson. 

• 

$673.25 



What ought Moses A. Wilson to pay, in order to cancel 
the above note, 8th mo. 3d, 1850 ? Ans. $662.87. 

6. The Farmers' & Mechanics' Bank oflfer to discount 
the following notes at 5 per cent. How much shall I 
receive on each ? 



$200.00 Philadelphia, 8th mo. 3d, 1850. 

Sixty days from date, I promise to pay Edward Morris, 
or order, two hundred dollars, for value received. 

William Jacobson. 

$144760 Baltimore, Aug. 3d, 1850. 

Ninety days from date, I promise to pay Edward Morris, 
or order, one hundred and forty-four dollars, for value 
received. George M. Watson. 



$75.75 New York, Sept. 5, 1850. 

Six months from date, I promise to pay Edward Morris, 
or order, seventy-five dollars and seventy-five cents, for 
value received. Marcus Graham. 
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7. What is the bank discount on a note of $1270 for 80 
days ? 60 days ? 120 days ? 

8. What is the difference between the equitable and the 
bank discount on $2000 for 1 year ? Am. $7.79. 

9. How much do I gain by purchasing molasses for 
$1600 cash, and selling it immediately for $2000, payable 
in 9 months,— the People's Bank discounting the note at 
7 per cent. ? Arts, $298.83. 

10» Sold George Manning & Brothers, 6|cwt» of sugar, 
at 5^ct. a pound ; 81 barrels of flour, at $4.62^ per barrel ) 
8.875cwt. of coffeC) at 8gct. a pound; 2cwt. Iqr* 141b. of 
rice, at $3.60 per cwt. ; 12 boxes sperm candles, each con- 
taining 32 Jib., at 29ct. per lb.; and 191b. chocolate, at 
18|ct. a pound* How much was received on their note for 
the amount, at 90 days, discounted at the National Bank ? 

11. Sold Olark & Atkins, 8cwt» 2qr» of sugar, at $5.00 
per cwt.; 3901b. Young Hyson tea, at 87 Jet. a pound; 
2501b. Imperial tea, at 62 Jet. a pound; 78gal. of molasses, 
at 31;Jct. a gallon; and 1271b. cheese, at 8|ct. a pound, 
receiving their note at 120 days for the amount. What is 
the value of the note, discounting at 7 per cent. ? 

12. What is the value of a note at 60 days, for the fol- 
lowing amounts? 163|yd. of silk, at 87jct. a yard; 
491 Jyd. India muslins, at 62jct. a yard; 363yd. Alpaca, 
at 93|ct. a yard; 224yd. merino, at 50ct. a yard; and 
250yd. printed lawn, at 37Jct. a yard. 

13. What is the value of a note at 30 days, for $24491.75, 
discounting at 5 J per cent. ? 

14. What is the value of a note at 60 days, for $1874.50, 
discounting at 4| per cent. ? 

16. What is the value of a note at 90 days, for $4959 375, 
discounting at 4J per cent. ? 
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XIIL PROPORTION, AND THE RULE OF 

THREE* 

lOA. DsiriNiTloNs. 

The Ratio of two numbers is the quotient Resulting 
from the division of the first by the second. Thus^ the 
ratio of 1 to 2, is J ; of 13 to 6, ^ . 

A ratio is usually expressed by two points written 
between the numbers, as 1 : 2 ; 18:6;^ which are read 1 
is to 2, or 1 divided fcy 2 ; 18 is to 6, or 13 divided hy 6*. 

A P&ot»ORi*ioN is the union of two equal ratios, by 
Writing four points, or the sign of equality, between them. 
Thus, 2 : 3 : : 4 ; 6, or 2 : 3 = 4 : 6, Is a Proportion, and 
may be read, 2 is to 3 rt« 4 is to 6, or 2 divided hy 3 equals 
4 diDided hy 6. The numbers themselves are called Pfto* 

1>0RTI0NALS. 

100. Pitoi>ERTiES 01" Proportions. 

The first term of every ratio is called the antecedenty and 
the second, the consequent The first and fourth terms are 
called the extremes) the second and third terms, the 
fiieans ) and in every proportion, the product of the extremes 
is equal to the product of the itieans* Take for example 
the proportion 8 : 9 : : 5 : 15. This may also be written 
I = y^g. Reducing these fractions to a common denomi- 
nator, we have y*/^ ^ y^ff- *^^^ numerators are now the 
same, but one is the product of the extremes^ and the other 
the product of the means. 

The antecedents and consequents may, therefore, change 



• The sigti of ratio ( i ) is merely tho sigii of diviiloti, {^f) without 
the horizontal line. 
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places in a variety of ways, the proportion always continu* 
ing so long as the product of the means ^is equal to the 
product of the extremes. 

Then, whenever one of the extremes and the two means 
are given, to find the other extreme^ Divide the produ4:i qf 
the means hy the given ecttreme. 

If any number will divide either antecedent and its cem- 
sequenty the division may he performed without destroying 
the proportixM. Thus, the proportion 9 : 12 : : 15 : 20 is 
the same as y^^ = ^g. Dividing 9 and 12 by 8, or 15 and 
20 by 6, the corresponding fraction will be reduced to its 
lowest terms, and the result, 3 t 4 : : 15 : 20, or 9 : 12 : : 
8 : 4, is a proportion. 

There are many other interesting properties of propor- 
tions, which belong more . properly to the province of 
Geometry. What we have already stated, is sufficient 
for all Arithmetical purposes. - 

107« Pkoportional Analysis. 

There is a large class of^ questions, in which the answer 
sought bears a determinate ratio to a known number. Such 
questions may be readily stated in the form of a pro- 
portion. 

For example, if a certain number of men can perform a 
piece of work in a given time, twice as many men could 
perform twice as much work in the same time ) one-half as 
many men could perform one-half as much ; seven-eighths 
as many men could perform seven-eighths as much ) and, 
generally, the amount of work performed, is proportioned 
. to the number of men employed. 

Thus, if 7 men can build 5 rods of wall in a day, how 
much could 21 men build in the same time ? As we have 
just observed, 7 men must bear the same proportion to 
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21 men^ as the work that seven men can do, to the work 
that 21 men can do. Stating this fact In the form of a 
proportion, we have 

II1011. mM. fods. 

7 : 21 : : 6 : Ans. 

Three terms of the proportion are given, and the fourth 
is required, which may be found by the method given in 
§ 106. The means are 21 and 5, and the given extreme is 7. 
The required extreme is therefore 5x21-r-7 = 15 

108. Inverse Propobtioic. 

Sometimes the increase of a quantity gives a diminished 
result, and the decrease of the same quantity gives an 
increased result, — ^the diminution or increase being exactly 
proportioned to the increase . or decrease of the original 
quantity. 

Thus, if 6 men could do a piece of work in 12 days, then, 
to perform the work in one-half the time, twice as many men 
would be required ; to perform it in twice the time, only 
one-half as many would be required ; to perform it in -J of 
the time, three times as many would be required. In such 
examples, the proportion is said to be inverse. 

If 6 men can do a piece of work in 12 days, in how 
many days could 3 men do it ? 

It would take 1 man 6 times as long as 6 men, and it 
would take 3 men only -| as long as 1 man, or | as long as 
6 men. The answer must therefore be | of 12 days. To 
state this fact in the form of a proportion, we should have 

men. men. days. 

3 : 6 : : 12 : Ans. 

Dividing the product of the means by the given extreme, 
we have 12 X 6 -r 3 s= 24, which is the required extreme. 
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109. Statement of Questions by Proportion. 

In all proportions^ if the 4th term is greater than the 
3d, the second term must also be greater than the 1st ; if 
the 4th term is equal to the 3d, the second term must be 
equal to the 1st ; if the 4th term is less than the 3d; the 
2d term must be less than the 1st. This will be eyident, 
if the ratios are reduced to fractions, and the sign of 
equality placed between them. 

If, therefore, we perceive that a proportional relation 
exists between the three terms of a given question, whether 
the proportion be direct or inverse, the question may be 
stated by writing the term which is of the same kind as the 
answer as tJie third term of a proportion,- and considering 
whether the answer will be greater or less than the third 
term. If the answer will he greater, the greater of the two 
remaining quantities should he written as the second term, 
(and the less as the first termf) if the answer will he less, 
the less quantity should he the second term, (and tJte greater 
the first term.) 

110. example for the board.* 

If 8 men baild 40 rods of wall in 3 days, how many men will 
build 100 rods in 12 days ? 

, To build 100 rods it will evidently take ^-^§ as many men as 

to build 40 rods, or ^^ of 8, which may be expressed by the 

proportion 

rods. rods. men. men. 

40 : 100 : : 8 : — 

To build the wall in 12 days, it will require but -^e^ as many 

men as to build it in 8 days, which may be expressed by the 

proportion 

days. days. men. men. 

12 : 8 : : yyi of 8 : — 



* la explaining this example, tbe teacher should derelope all the 
principles of the three preceding sections. 
11 
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These two proportions May be written together^ thus, 

40:100) mem men* A-BA-aJ" 2t5) 

L::8:— 8«||9| I: j 8 : — 

12: 8) ^.fjU 4:lJ 



480 : 800 : : 8 : — 8 : 6 t i 6 : — 

Multiplying together the two antecedents) and the two conse* 
quents of the first ratio, we obtain a single proportion, in which 
the two means and one extreme are given. Dividing the product 
of the means by the given extreme, we obtain 5 men for the an> 
Bwer, and our completed proportion is, 

tii6ii. tnbn. 
8 : 5 : t 8 s 5 Ant. 

&ence we derive the RtrtB of Three.* 

WritB that number whith iiqfthe tame kind as tk^ QIMv>tty for th» 
third term qf u propotiion. O^tkt remaining quantities^ compare an^ 
two qf a kindf and tonsidxft wketker ike anewtr will be grtattt or Uh 
Vum ike third tetm. If greater^ write the greater number fbr the 
second tenUt and the less for the first ffless^ write the tees number 
for the seeond term^ and the greater fbr the first* In the same wdy^ 
eompate ang other two of a kind^ and so proceed untU aU the numbers 
are empltn/ed* CaHcel the tike factors in the antecedents and conse- 
fuentSy andy to obtain the fourth term, or answer^ mult^lp the third 
term by the prodttct t^ the second terme^ and divide by the product cf 
the first ierwA, 

N» B» Before cancelling, all compound numbers must be re« 
duced, to the same denomination. 

The pupil should be required) after performing the 
examples in the following section, sCccording to the ruk) to 
give an analytical solution of each question* 

111. EXAMPLES FOR THE PtJPlL. , 

1. A cubic foot of distilled water weighs 1000 ounces* 

* The old HtrLE ot TttnsE embraced only qtieBtion« in simple pro« 
portion, three terms being given, and a fourth required. When the 
result depended on five or more terms, the question was said to be in 
compound proportion* 
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What is the weight of a wine gallon^ or 231 cubio 
inches? Ans, ISSI^^oz. 

2. If 4 yards of cassimere cost 910^ what will 15 yards 
cost? 

8. If a cistern discharges 45 gallons of water in 2 hours^ 
how much will it discharge in 8 hours ? 

4% If the interest on a certain sum of money is $1750 
for 3 years^ what would be the interest on the same sum 
for seven years ? Ans* $4083|. 

5. How far would a locomotive run in 13 hourS) at the 
rate of 17 miles per hour ? 

6. What must I pay my clerk for 89 days' work, his 
Wages being $9 per week ? 

7. How many men will build a wall in 17.5 days, that 
8 men can build in 105 days ? Ans, 48 men, 

8. A family of 7 men use a barrel of flour in 74 days* 
How many men would use a barrel in 18»5 days ? 

9» The provisions of a garrison are sufficient to supply 
736 men 14.5 days. How long will they serve 368 men ? 

Ans, 29 da^s. 

10» How many yards of serge, that is } wide, will line a 
cloak, containing 9.75 yards of broadcloth, that is 1.5 yards 
wide? Ans. 19.5^c?. 

11. A bankrupt paid 43 cents for every dollar of his 
debts. How much would he pay on a debt of $569.31 ? 

12. If 49 men can build a wall in 25.2 days, in what 
time will 63 men build it?^* Ans. 19.6 dai/s, 

13. If the price of 16yd. 3qr. of sheeting is $2.68, what 
is the price of 4.9yd. ? 

14. A., B.) and C. invested $16320.00 in merchandise. 
They sold their goods so as to gain $4101.375. How much 
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of the gain ought B. to receive, he having contributed 
e7076.16? Am, $1777.07+. 

16. If 7 cords of wood cost $38.60, what will 9'.6 cords 
cost? 

16. If 11 lb. of butter cost $2.76, what will 291b. cost ? 

17. In what time will $800 yield $187 interest, at 6 per 
cent, per annum ? Ans. Si/r, lOmo, 22c?y. 

18. If 4 men can reap 15 acres of grain in 6 days, how 
many men must be employed to reap 86 acres in 8 days ? 

Ans. 17 men* 

19. If 6 men in 8 days can build a wall 24 yards in 
length, how many additional men must be employed to 
continue the wall 48 yards fVirther in 12 days ? 

Ans. 2 men. 

20. If a quantity of provisions will serve 1400 men 20 
weeks, at the rate of 14o2. per day to each man, how many 
men will the same provisions maintain for 82 weeks, if 
each man is allowed 7 ounces per day ? 

Ans, 1760 men, 

21. A difference of 16° in longitude, makes an hour's 
difference in time. What is the difference of time between 
Boston, which is 71° 4' 20" W. long., and Washington, 
which is 77° 1' 30" W. long. ?* Ans. 23mm. 48f sec. 

22. If 11 yards of flannel are worth $2.31, what will be 
the price of 19 yards ? 

23. If a cistern discharges 76.09 gallons of water in 1.5 
hours, how much will it discharge in 7.93 hours ? 

Ans. 396.9758<7a?. 

24. A man paid $7.98 for the interest of a certain sum 

* tJnited States AImanac« 
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of money, for 2.1 years. How much would he pay for the 
use of the same sum, 5.3 years ? 

25. How far would a ship sail in 11.6 hours, at the rate 
of 78.1 miles in 14.2 hours? 

26. What must I pay my gardener for 39 days' labor, 
his wages being $10.50 per week ? 

27. If 12 horses eat 11.375 bushels of oats in a week, 
how many bushels will 74 horses eat in the same time ? 

Arts, lO^^hu. 

28. How many hours will it take a carrier-dove to fly 
190.95 miles, at the rate of 44.25 miles in 2.95 hours? 

29. The difference in time between London and New 
York, is 4h. 56m. 4.5sec. What is the difference of longi- 
tude?* [See Ex. 21.] Ans, 74° 1' 7.5". 

30. How many men will build a wall in 13.174 days, 
that 14 men can build in 9.41 days? 

31. How many dollars are equivalent to £13 7s. lid.; 
fl.OO being equivalent to 4s. 6d. ? Ans. $59,537 -f 

32. How many men can do a piece of work in 28.75 
days, that 39 men can do in 57.5 days ? 

33. The debts of a bankrupt are $19946.25, to meet 
which, he has property valued at $7602.375. How much 
can he pay on a debt of $693.50 ? Ans, $264.32 -}-. 

34. A. & B. traded in company. A.'s money, which 
was $9621.75, remained in the firm 11.8mo. How long was 
B.'s money, which was $7569.11, in the firm, the gain 
being divided equally ? 

35. In 1830, there were 308 day-schools in New Hol- 
land, the maintenance of which cost £13292. f What 
would it cost to support 900 schools, at the same rate ? 

* American Almanac. f Murray. 
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36. If the wages of 24 men, for 3.5 days, are 996, what 
will be the wages of 19 men for 7 days ? 

37. If 8 men can build a wall 100ft. long, 2ft. wide, 
and 6ft. high, in a given time, how much wall that is 3ft. 
wide and 9ft. high, can 27 men build in the same time ? 

Am, 150/<. 

38. If 7 men can reap 116.5 acres of wheat in 8.25 
days, how many men can reap 276.3 acres in 7.675 days ? 

39. If the interest of $231.00, for lyr. 5mo., is $19,635, 
what will be the interest of $500.00 for 3yr. llmo., at the 
same rate ? 

40. If 16 horses eat 96 bushels of oats in 2mo., how 
many horses will eat 153 bushels in 1 month ? 

Arts, 51 horses, 

41. If I pay 17 men $204.00 for 8 days' work, how 
many men can I hire 19.5 days, for $380.25 ? 

42. If 31.9 acres will pasture 29 oxen 11 weeks, how 
many acres will pasture 15 oxen 21.4 weeks ? 

43. My horse can travel 165 miles in 3 days, when the 
days are 10 hours long. In how many days of 8.75 hours 
will he travel 192.5 miles ? Ans, 4 dai/s. 

44. If I pay J15.00 for the cartage of 9 tons of coal 35 
miles, how much must I pay for carting 13 tons 10.5 miles ? 

45. If 18 men will work 7 days for $157.50, how many 
days will 13 men work for $97.50 ? 

46. If 12 sacks of sugar, at 7 cents a pound, cost $83.16, 
what must I give for 16 sacks, at 8 cents a pound ? 

Ans, $126.72. 

47. How many men will be required to perform a piece 
of work in 7 days, working 9 hours a day, that 21 men 
can perform in 12 days, by working 8 hours a day ? 

Ans. 32fne9i. 
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48. A vessel has pr^sions sufficient to furnish 30 men 
for 6 months, allowing each man 18 ounces a day. How 
long would the same proyisions furnish 45 men, aUowing 
14 ounces per day ? Ans. b^mo. 

49. The pyramid of Cheops is 693ft. square, and 599ft. 
high.^ What is the length of a staff which casts a 
shadow of lift, at the moment when the shadow of the 
pyramid hegins to be visible ? Ana, 19^^ ft. 

50. State 274 x 16 in the form of a proportion, by 
making 1 the first term. 

51. State 6517 -f- 19 in the form of a proportion, by 
making 1 either the second or third term. 

52. What is the value, in dollars and cents, of the 
following bill of exchange, — exchange at 5f. 32c. per 
dollar? 

Exchange lOOOOf. QttOXlb. Phil., 13th July, 1844. 

Sixty days after sight of this, our second of Exchange, 
(first and third of same tenor and date unpaid,) pay to the 
order of J. Yilliers & Cie., ten thousand francs, for value 
received, as per advice, for the account of 
To Messrs. Noros & Chopin, ) Thompson & Clark. 
Paris. ) Ans. «1879.70. 

53. In 9450 milrees 320 rees, how many dollars and 
cents ? 

54. Reduce 487 roubles 63 copecks, to Federal Money; 
exchange at 75 cents per rouble. 

55. If 29 men can do a piece of work in 11 days, by 
working 10 hours a day, how long will it take 18 men, 
working 8 hours a day, to do the same work ? 

An 8, 224^ dai/8, 

* Muiraj. 
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56. If 93 barrels of flour cost $418.50, what will 137 
barrels cost ? 

57. When exchange on London is at par, and £9 = $40, 
what is the value of £27 13s. lid. ? Ans. $123.09. 

58. How many men will reap 96 acres in 12 days, if 13 
men reap 78 acres in 6 days ? 

59. If I pay $14 for the freight of 3 tons, 44 miles, 
what must I pay for the freight of 11 tons, 17 miles ? 

60. What is the value of 19 marcs 12 schillings Ham- 
burg, — exchange at 35 cents per marc ? Ans, $6.91. 

61. The tower of Strasburg cathedral is 470ft. high.* 
What is its distance from an observer, when a foot rule, 
placed 2ft. 6in. from the eye, intercepts the rays from the 
top and base ? Ans. 1175/11. 

62. How many men, in 6 months, will build a wall that 
36 men will build in 8 months ? 

63. How many bushels of meal will serve 36 persons 12 
months, if- 10 persons consume 8 bushels in 2 months ? 

Ans, 172. 86w. 

64. If 18 men build a cistern 20 feet long, 12 feet wide, 
and 10 feet high, in 3 weeks, by working 5 days in a 
week, and 9 hours a day, how many men, working 6 days 
in a week, and 12 hours a day, will build a cistern 32 feet 
long, 16 feet wide, and 15 feet high, in 12 weeks ? 

Ans. 9 men, 

65. If $12.00 gain $3.00 in 5 months, how much ought 
$25.00 to gain in 10 months ? 

66. The diflference in time between London and New 
Orleans, is 6h. 27.3sec.f What is the diflference of longi- 
tude? 



* Murray. f American Almanac. 
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67. If the freight of 9001b., for 56 nuleB, u «2.60, hoT 
for may 2 tons be carried for $40.00 ? 

68. If S12Q0 mil support 24 peraons 8 mouths, hov 
loDg will $900 support 16 persons? 

69. If 59icwt. of sugar cost $375, what will 6»owt. cost ! 

70. The American Fall at Niagara is 165ft. high.* If ■ 
aD observer stands a mile below the Fall, at what distance 
from his eye most he place a two-foot rale, bo as to inter- 
cept the rays from the top and foot of the Fall? 

Am. 6i/i. 

71. If the rent of 22A. 2R. of land is £4 lOs., what 
wiU be the rent of 24JA. ? 

72. The shadow of a stick that is 5 feet 6 inches high, 
measures Sft. 4iD. What is the height of a tree whose 
shadow measures 70 feet at the some time? 

73. If the expenses of a family of 8 persons are $40 in 
10 weeks, how many persons can be supported 12J weeks 
for $100 ? 

74. What is the difference in time between Nantucket 
and St. Louis, the difference of longitude being 19* 29' 
48" ?t 

75. How mnch wheat, at $1.20 a bushel, must be given 
in exchange for 90 barrels of floor, at $4.80 per barrel ? 

76. If 10 compositors, in 4 days of 10 hours, set 66J 
pages of types, each page containing 45 lines of 50 letters, 
how many compositors will set 94^ pages, ea«h page con- 
tuning 35 lines of 40 letters, in 5^ days of 3 hours? 

Am. 8 amipotitort. 
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77. If 29 J bushels of wheat yield 1760 bushels in 6 
years, how much will 15 J bushels yield in 6 years ? 

78. A crew of 150 men were supplied with provisions 
for 9 months, allowing each man 2 pounds per day. When 
they have been out half the expected time, they find it will 
require 6 months to finish their voyage. How much may 
be allowed daily to each man, 25 of the crew having been 
lost? Ans, \\lb, 

79. The mosque of Omar, which stands on the site of 
the temple of Solomon, encloses a court 1489ft. long and 
995ft. broad.* If the breadth of this court be represented 
by 5, what number will represent the length ? 

Ans, 7^%%. 

80. Cleopatra's needle is built of a single stone, 7ft. 
square at the base, and 60ft. high.f What should be the 
height of a model which is 1^ inches square at the base? 

Ans. 12^ inches. 

81. If 42-^ bushels of corn, that weighs 51^ pounds a 
bushel, can be bought with 23 bushels of wheat, that 
weighs 56| pounds a bushel, how much corn, weighing 60 
pounds a bushel, would be equivalent to 100 bushels of 
wheat that weighs 54 pounds a bushel ? 

Ans. 1505w. 6qt. 

82. If a man travels 240 miles in 8 days, when the 
days are 12 hours long, how many miles will he travel in 
24 days, when the days are 16 hours long ? 

83. If the freight of 2T. 6cwt., for 28 miles, is 814.50, 
what will be the freight of 9T. 4cwt. for 96 miles? 

Ans. $198.86. 

84. The Alexandrian library is said to have contained 
700000 volumes. What would have been the value of the 

* Murray. f Pinnock. 
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whole, provided the average value was $187.50 for each 
112 volumes? Ans. $859375. 

85. If 4 men, in 3 days of 8 hours, build 40 rods of 
wall, how many rods will 18 men build in 5 days of 9 
hours ? 

86. How many men, in 24 days of 16 hours, will do 
three times as much work as 18 men can perform in 32 
days of 12 hours ? Ans, 54 men. 

87. St. Peter's church, at Rome, is 300ft. high.* What 
is the length of its shadow, when a staff 7ft. high casts a 
shadow of 15ft. 9in. ? 

88. If 11 men reap 16 acres of grain in 3^ days, how 
many acres can 7 men reap in 15 days? ^ 

Ans, 4:S^f acres. 

89. If 14 men, in 5J days, by working 8 hours a day, 
reap 38 J acres of grain, how many men will reap 37 J acres 
in 6| days, by working 9 hours a day ? Ans. 10 men. 

90. The length of a degree of longitude on the 40th 
parallel of latitude, is 46 miles. f How many miles must 
one travel on that parallel, to make a difference of 57 
minutes in time, every degree making a difference of 4 
minutes ? Ans. 655| miles. 

91. If 36 men, in 127J days of 13^ hours, dig a trench 
83|yd. long, lO^ft. deep, and 15fft. wide, how many men, 
in 7f days of 12ySj- hours, will dig a similar trench 82-,\yd. 
long, 7|ft, deep, and 10ft. wide ? Ans. 740 me?i. 

92. According to Herodotus, the pyramid of Cheops 
required the constant labor of 100000 men for 20 years. 
How many men would have been required to build it in 125 
years ? 

93. The population of Rome, under Aurelian, has been 

* Pinnock. f Willard. 
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estimated at 3000000.* How many tons of provisions 
would be consumed daily by such a population, provided 
the average weekly consumption was 141b. to each indi- 
vidual ? 

94. The velocity of wind in a hurricane is sometimes 
100 miles per hour, or 146|ft. per second.f What would 
be the velocity per second in a severe storm, when the 
velocity was 60 miles per hour ? Ans. 88/^ 

95. The Parthenon, or Temple of Minerva, at Athens, 
was 217ft. long, 98ft. broad, and 65ft. high.* If an exact 
model were made, 3ft. in length, what would be the breadth 
and height ? 

96. The Pharos, or watch-tower of Alexandria, which 
was called one of the seven wonders of the world, was 
400ft. high.* At what distance from its base would it 
have appeared of the same height as a 6ft. pole placed 27ft. 
from the eye ? Ans, 1800//!. 

' 97. The length of St. Peter's church is 840ft. J What 
should be the length of an exact model that is 9 inches 
high ? What should be the breadth of such a model, the 
breadth of the church being 725ft. ?J [See Ex. 87.] 

98. What should be the base circumference of the model 
referred to in the preceding example, the circumference of 
the church being 2465ft. ?J 

99. By an account taken under Demetrius Phalereus, 
soon after the time of Alexander, the inhabitants of Athens 
amounted to 440000, of whom much the greater part were 
slaves. § If there were 7 slaves to every 4 free citizens, 
what was the entire number of slaves ? Ans. 280000. 



* Encjclopsedia Americana. 

f London Philosophical Transactions, vol. 51. 

t Pinnock. ^ Willard. 
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100. The Manchester and Liverpool Kail way is 31 miles 
long, and cost £820000.* What would it cost to build a 
road 100 miles long, at the same rate ? 

Am. £2645161 5s. lOd. 

101. The annual tribute levied on the satrapy of India, 
by the Persian emperors, was 4680 talents of silver.* To 
what was this sum equivalent, estimating the value of 13 
sQver taleiits at $26280 ?t 

102. The annual tribute paid by the satrapy of Egypt, 
including Cyrene and Barca, was 1400 talents of silver, 
one-half of which was paid in grain. Kequired its value 
in Federal Money. 

103. The annual tribute of the satrapy of Babylonia and 
Assyria, including Syria, was 1000 talents of silver. Find 
its value in our currency. 

104. The entire annual tribute levied on the satrapies of 
the Persian empire, was 13130 silver talents. Eeduce the 
amount to sterling money, estimating the pound sterling at 
»4.83. Ans, £5495403 14«. 6d. 

105. About 2000 years ago, Eratosthenes estimated the 
circumference of the earth to be 252000 stadia.* According 
to this estimate, how many. stadia were equivalent to a 
degree ? 

106. The annual value of the woollen manufacture of 
Great Britain has been estimated at £20000000.* To how 
many yards would this be equivalent, at the average rate 
of £5 for every 11 yards ? 

107. The annual value of the cotton manufacture of 
Great Britain has been estimated at £34000000.* To how 

* Murray. 

t The yalne of the ancient coins can only be estimated approzi- 
xnately. The estimate here given, is very nearly that of MoCuUooh. 

12 
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many yards would this be equivalent, at the average rate 
of £2 for every 97 yards ? 

108. The spire of Salisbury cathedral is 416ft. high.* 
At what distance from the observer would a tree 60ft. 
high appear of the same height as the cathedral at a dis- 
tance of 100 yards ? Ans. 12 4®- yards, 

109. The number of deaths in England, in 1780, was 
in the proportion of 26 to every 1000 of the entire popu- 
lation.* At this rate, what would be the annual mortality 
in a city of 27840 inhabitants ? Ans, 696. 

110. The number of deaths in England, in 1830, was in 
the proportion of 6 to every 270 *of the entire population.* 
At this rate, how much less would be the annual mortality 
in a city of 68320 inhabitants, than at the rate of 1780 ? 

111. The population of England, during the reign of 
Elizabeth, was estimated at 4J millions.* What was the 
annual number of deaths, if the mortality was at the rate 
of 13 for every 480 inhabitants ? 

112. The quantity of iron annually manufactured in 
Wales has been estimated at 270000 tons, requiring a con- 
sumption of 11 tons of coal for every 2 tons of iron.* 
How many tons of coal are required for the whole ? 

113. Scotland contains 18944000 acres of land, of which 
only 6043000 are regularly cultivated, and not more than 
1800000 are under grain.* At this rate, what is the 
average number of acres under cultivation, and the number 
under grain, in each square mile ? 

Ans. 170 j^4^g acres under cultivation. 
60 1 ^ acres under grain. 

114. The coal field of Connaught contains 114000 Irish 

■ -' - ^ - - ■ ■ ■■l^ll ■■ !■ ■ ■■■■■■■■■■■■■■■■■■■ 

* Marray. 
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acres.^ To bow many standard acres is this equivalenti 
121 Irish acres being equal to 144 standard acres ? 

Ans, 135669 j^j^ standard acres. 

115. In the Netherlands, in the year 1827, the propor- 
tion of children at school to the entire population, was as 2 
to 19.* At the same rate, how many school-children would 
there be in the United States, according to the census of 
1850, when the population was 23,387,125 ? 

116. The cathedral of Antwerp is 500ft. long, 230fl. 
wide, and 360ft. high, with a spire 466ft. high.* What 
should be the dimensions of a model, the length of which 
is 4ft. ? 

117. Floats of timber come down the Ehine, so large 
that one of them has been valued at 350000 florins.* 
Reduce this amount to Federal Money, estimating at the 
rate of $4.80 for every 12 florins. 

118. The average proportion of male to female births in 
France, i? as 16 to 15.* At this rate, out of 57970 chil- 
dren, how many would be boys, and how many girls ? 

Ans, 29920 bo^s; 28050 c/tr^s. 

119. The fisheries of Calais vary in value, from 1000000 
to 2000000 francs.* Express these amounts in Federal 
money, estimating the 5-franc piece at 93 cents, which is 
the Custom House valuation. 

120. In Westminster Hall, which is 276ft. long by 76ft. 
broad, 10000 persons have dined at one time.* How many 
could dine with equal accommodations in a hall 115ft. 

long and 57ft. broad ? Ans, 3125. 

_____^ — - — " ' ■ ■ n 

♦ Mumy. 



1S6 FELLOWSHIP. [ART. XIV. 



XIV. FELLOWSHIP, OR PROPORTIONAL 

DIVISION. 

113* Single Fellowship. 

Bt the Bole of FoUowship, we divide quantities into 
parts proportioned to certain given numbers. This division 
is required in determining the gain or loss of partners in 
trade or joint adventures, the worth of debts in bankruptcy, 
the adjustment of legacies when the property of the testator 
is not sufficient to pay the whole amount of the legacies, &c. 

In Single Fellowship, the division is made in proportion 
to the quantities as they are given, no multiplication being 
required among the given numbers. 

113. EXAMPLE FOB THE BOARD. 

Three partners in trade gained )(262.50. How should 

the gain be divided, A.'s stock being $1200, B.'s $600, and 

C.'s ?300. 

We may consider each dollar as representing a share of stock. 

Then A. holds 1200 shares, B. 600 shares, and C. 

A., 1200 300 shares, making a total of 2100 shares. A. own- 

C ' 300 ^^^ ^1^^' °' ^ °^ *^® ^^°^® ®*°^^' should have 4 
'* of the gain; B., owning 2W0, or § of the stock, 

Total, 2100 should have § of the gain; C, owning 2^j^(^, or 4 

of the stock, should have ^ of the gain. ^ of $262.50 

= $150, A.'8 share, f of $262.50 = $75, B.'s share. 4 of 

$202.50 = $37.50, C.'s share. 

The rule for this operation may be stated in several dif- 
ferent ways, each of which requires the same operations 
on the given numbers. 

I. Solve the question hy proportion^ according to ihefdlr 
lowing statement: The sum of the proportional numbers is 
to each proportional number as the whole quantity to be 
divided is to each proportional part Or, 
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II. Multiply the tohole quantity to be divided by each 
proportioned number , and divide each product by the sum 
of the proportional numbers. Or, 

III. Divide the whole quantity by the sum of the propor^ 
tional numbers, and multiply the quotient, (reduced to its 
lowest terms,) by each proportional number. 

Proof. Add aU the shares, and if they are correcdy 
determine, their sum will be equal to the quantity which 
was to be divided, 

[The third of the above methods is probably the most 
convenient in general practice.] 

114. EXAMPLES IN SINGLE FELLOWSHIP. 

1. A., B., and C. entered into partnership. A. con- 
tributed 8500, B. $300, and C. $600. At the end of a 
year they had gained $350. What was the share of each? 

Ans. ^.'«, $125; J?.'s, $75; C.'s, $150. 

2. The debts of a bankrupt amount to $1275, and his 

whole property is worth but $950. What proportion of 

the whole can he pay, and what is the value of a debt of 

$361.25? * Ans. |f; »269.17. 

[The sum of the proportioDal quantities is th^ amount of the 
debts. The yalue of only one of the parts is required.] 

3. A vessel during a storm sustained a damage of 91950. 
How much of the loss should be sustained by A., whose 
share of the cargo was $1000, the whole value of the vessel 
and cargo being $21500 ? 

[The sum of the proportional numbers is the whole yalue of 
the vessel and cargo.] 

4. William Johnson, Samuel Buffum, and Moses Clark 
entered into partnership, Johnson contributed $4750; 
Buffum, $5250 ; and Clark, $6000. At the end of three 
years, they had lost $2500. What was the loss of each ? 

12* 
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5. A., B., and C. traded in company. A., put in 8B000, 

B. 82000, and C. the remainder. They gained $1500, of 

which C. took $500. What did C. contribute, and what 

was A.'s share of the gain ? 

[$1000 are left to he divided between A. and 6. Ab C. receives 
} as much as A. and B. together, his contribution must have been 
i as great as the sum of theirs.] 

6. The property of a bankrupt is worth but $5163.90, 
and he owes A. 81765.75, B. «840.00, C. $2329.50, and 
D. $1380.10. How much will each creditor receive ? 

Arts. A., $1443.81; B., $686.85; C, $1904.77; 
2>., $1128.47. 

7. A. contributed $380 to an adventure, B. $420, C. 
$400, and D. $800. What was each man's share of the 
gain, which was $900 ? 

8. Divide 1200 into shares proportioned to the numbers 

1, 2, 3, and 4. Am. 120 ; 240 ; 360 ; 480. 

9. Divide 768 into shares proportioned to the numbers 

2, 5, and 13. 

10. Divide 4000 into shares proportioned to the numbers 
^, j, and |. Ans. 1043^] ; 1^65^^^ ; 139l3''5. 

11. The di^ance from the sun to the orbit of Mercury, 
is 37 million miles ; from the orbit of Mercury to the orbit 
of Venus, 31 million miles; from the orbit of Venus to 
the orbit of the earth, 27 million miles ; from the orbit of 
the earth to the orbit of Mars, 49 million miles ; from the 
orbit of Mars to the orbit of Jupiter, 346 million miles ; 
from the orbit of Jupiter to the orbit of Saturn, 410 million 
miles; from the orbit of Saturn to the orbit of Uranus, 
900 million miles ; from the orbit of Uranus to the orbit 
of Neptune, 1080* million miles. If an orrery were made, 
in which Neptune was placed 4 feet from the sun, at what 

* S. C. Walker. 
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distance from > each other should the several planets be 
placed? 

12. A grocer finds that by mixing 31b. of sugar at 12 
cents a pound, 1 lb. at 10 cents, 1 lb. at 8 cents, and 31b. 
at 6 cents, he can form a mixture worth 9 cents a pound. 
How much of each kind should he take to make 2601b. of 
the mixture ? 

Ans. 97 lib. B.tl2ct ; ^2llh. at lOct. ; 32^Z6. at Set. ; 
97 ^Ih. at Qct, 

13. According to the census of 1840, the population of 
Maine was 601793 ; New Hampshire, 284574 ; Vermont, 
291948 ; Massachusetts, 737699 ; Rhode Island, 108830 ; 
Connecticut, 309978.* If $1000000 were to be divided 
among the New England States, in proportion to their 
population at that time, what would be the share of each ? 

14. The value of a vessel and cargo is $14000 ; of which 
A. insures ?3250; B., $1875; C, $900; D., $700; and 
E., $1225. A loss being sustained to the amount of $6250, 
how much must each of the underwriters'!* pay, and how 
much must be borne by the proprietors ? 

Ans. ^.,$1450.89; B., $837.05; C, $401.79; i)., 
$312.50; ^.,546.88; Proprietors^ $2700. S9. 

15. The amount of the legacies bequeathed in a will was 
$35000, but the whole amount of the testator's pfoperty 
was found to be only $31500. What was the value of the 
wife's legacy, which was $10000, and of the eldest son's, 
which was $15000 ? 

16. It is required to divide $36000 among 4 persons, in 
such manner that the second may have twice as much as 
the first, the third as much as the first and second, and the 
fourth three times as much as the third. 

* American Almanac. 

f Insurers are sometimes called wtdertDritert, 
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17. A legacy of $40000 was left to four heirs, in the 
proportion of J to the first, | to the second, | to the third, 
and -J to the fourth. What was the share of each ? 

Ans. Ist, $4958.68 ; 2d, 811900.82 ; Sd, $13223.14 ; 
Aih, $9917.36. 

18. A levy of 1240 horses is to be distributed among 
three regiments, in the proportion of 1, y®j-, and J respec- 
tively. How many will each regiment receive ? 

Ans. 495; 360; 385. 

19. A bankrupt owes $150000, to pay which he haa the 
following property : real estate worth $17500 ; merchan- 
dise worth $3750; personal property worth $20000, and 
eums due from various 'individuals amounting to $100000. 
If all his dues are collected, how much must be paid on 
every dollar of his debts ? 

20. A., B., and C. purchase a house for $10000, A. con- 
tributing $4000, B. $3600, and C. $2400. The house 
rents for $800, and the taxes and repairs amount to $50 a 
year. What income does each of the owners derive from 
the estate, and what per cent, of his investment ? 

Partial Ans. 7^ per cent, 

21. Four men were joint owners of a farm, their shares 
being in the proportion of 6, 2, 5, and 3, respectively. It 
is required to divide the annual rent, which is $1500, equi- 
tably among them. 

lis. Compound Fellowship. 

In Compound Fellowship, the division of quantities is 
made in a compound ratio, which ratio is determined by 
multiplying certain given numbers together. 

For example, in partnership, when the stocks of the dif- 
ferent partners are engaged in trade for unequal times, the 
proportional numbers for the division of the gain or loss, 
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may be found by multiplying each man's stock by the time 
of its employment. 

116. EXAMPLE EOB THE BOARD. 

Three persons hired a meadow, for which they paid $45. 
A. put in 90 sheep for 12 days ; B. put in 80 sheep for 25 
days; C. put in 60 sheep for 32 days. What part of the 
cost must be. paid by each person ? 

The pasturage of 90 sheep for 12 days, would be equiyalent to 
the pasturage of 12 x ^0 she^^p for 1 day. The pasturage of 80 

sheep for 25 days, would be equivalent to the 
90x12 = 1080 pasturage of 80x26 sheep for 1 day. The 
60 ^ <i9 ~ 1 Q20 P^^sturage of 60 sheep for 32 days, would be 

^ equiyalent to the pasturage of 60 x 32 sheep 

6000 for 1 day. The entire expense should, therefore, 
be shared in the same proportion as if A. had 
pastured 1080 sheep, B. 2000 sheep, and C. 1920 sheep, for equal 
times. Hence we deduce the General Rule for Compound Fellow- 
ship. 

Form the continued product of each set of proportional 
numbers^ as in Compound Proportion, Work with these 
several products, as in Single Fellowship, 

117. EXAMPLES IN COMPOUND FELLOWSHIP. 

1. A. contributed $300 for 5 months, B. 8700 for 2 
months, C. JIOOO for 1 month. They gained $78. How 
should it be divided ? 

Ans. A., $30 ; B., $28 ; (7., $20. 

2. Three brothers send children to a boarding-school. 
A. sends 2 children for 6 months, B. sends 3 for 3 months, 
C. sends, 5 for 9 months. Their entire bill is $650. How 
much must each pay ? 

Ans. A.,nOO', ^.,$75; C, $375. 

8. In a certain firm A. contributes $5000 for 4 months, 
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B. »6000^ for 3 months, C. «2000 for 6 months, D. »4000 

for 5 months, and E. $5000 for 2 months. How should 

the gain, which was $1680, be divided among the partners ? 

Ans. A., $420; B., $378; C, $252; D,, $420; 

K, $210. 

4. A. and B. form a limited partnership for 2 years and 
6 months. A. at first contributed $2000, and in 13 months 
$1000 more. B. contributed at first $2500, and at the end 
of the first year $600 more, but at the end of 19 months 
he withdrew $2000. At the end of 14 months, C. was 
admitted to the firm, and contributed $3700. How should 
the gain, which was $3000, be divided ? 

[A.'s share is represented by (2000 x 18) -+- (3000 X 17). B.'s 
share, by (2600 x 12) + (3100 x 7) + (1100 x H). cVs share, 
by 3700 X 16.] 

5: Three companies of men worked on a railroad. In 
the first company there were 25 men, who worked 8 days 
and 10 hours a day; in the second, there were 27 men, 
who worked 11 days and 12 hours a day; in the third, there 
were 19 men, who worked 18 days and 11 hours a day. 
What were the wages of each company, their entire wages 
being $932.60 ? 

6. A. and B. trade in company. A. contributes at 
first $800, and B. $1000. At the end of 3 months, A. 
advances $1200 more. What sum must B. add to the firm 
at the end of 6 months, to entitle him to one-half of the 
year's profits ? 

[A.*s share is represented by (800 X 3) + (2000 x 9). B. 
must add, at the end of 6 months, such a sum that the products 
which represent his share, will amount to the same as4he pro 
ducts which represent A.'s share.] 

7. Five men hire a pasture for $294. A. put in 10 
cows for 3 months ; B. put in 5 cows for 2 months *; C. put 
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in 8 cows for 1^ months ; B. put in 16 cows for 2| months ; 
and E. put in 20 cows for 4 months. How much ought 
each to pay ? 

Ans. A, 852.50; ^.', W7.50; (7., ^21; 2>., $63; 
E., »140. 

8. A., B., and C. form a joint stock of J1098, by which 
they gain 9234. A.'s money is in trade 4 months, B.'s 6 
months, and C.'s 13 months, and their shares of the gain 
are as the numbers 2, 3, and 4, respectively. What were 
each man's stock, and gain ? 

[The shares of the gain are determined by Single Fellowship. 
The proportional numbers for determining the shares of stock, 
may be found by dividing 2, 8, and 4, by 4, 6, and 18, respec- 
tively.] 

9. A. and B. start from St. Louis and Washington, which 
are 850 miles apart, and travel at equal rates until they 
meet. A. travels 4 days for 7^ hours a day, and B. travels 
5 days for 9 hours per day. What distance does each man 
go before they meet, and at what rate per hour do they 
travel ? Partial Ana, A, 340m. ; B. 510m. 

10. A. commenced business with a capital of (2500. 
Five months afterwards he received B. as a partner, who 
added ^000 to the stock. Six months after B. was admit* 
ted, C. joined the firm with a capital of J6000. Two years 
from the commencement, they had gained $8000. What 
was each man's share of the gain ? 

11. The cost of three walls was $495. One of the walls 
was 40 rods long, 2ft. thick, and 6ft. high ; one was 28 rods 
long, l^ft. thick, and 5ft. high ; and one was 100 rods long, 
1ft. thick, and 3ft. high. What was the price of each, they 
all being built of the same materials and at the same rate ? 

Ans. $240; .8105; «150. 

12. Three lots of freight were carried on a railroad. The 
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first weighed VJewi., and was carried 20 miles ; the second 
weighed one ton^ and was carried 17 miles; the third 
weighed llcwt., and was carried 45 miles. They were all 
charged at the same rate, and the freight of the whole was 
?5.87^. What was the freight of each lot ? 

Ans, $1.70; «1.70; 82.47^. 

13. Two books were stereotyped. One contained 240 
pages, each page containing 40 lines, and 42 m's^ in a 
line ; the other contained 384 pages, each page containing 
36 lines, and 40 m's in a line. What was the cost of each, 
the cost of the two being $637.44 ? 

Am, J268.80; e368.64. 

•14. The crews of two vessels number respectively 150 
and 125 men. The first are supplied with provisions for 9 
months, allowing each man 21b. per day; the second are 
supplied with provisions of the same kind for 8 months, 
allowing each man 2^1b. per day. The whole supply was 
made by contract for ?7800. How much should be paid 
by the owners of each vessel ? Ans. $4050 ; $3750. 

15. Three men hired a pasture for $40. A. put in 4 
horses for 3 months and 6 for 2 months ; B. put in 5 for 4 
months and 10 for 1 month, and C. put in 7 for 4 months 
and 3 for 2 months. How much ought each to pay ? 

16. A capitalist made four different loans, at the same 
rate of interest ; one of $540 for 27 days ; one of $360 for 
42 days ; one of $288 for 75 days, and one of $600 for 19 
days. What was the interest on each loan, the interest on 
the whole being $12.19 ? 

Ans. $2.83; $2.94; $4.20; $2.2l 

•""■^ 1 ■ — — — ^ — » 

* Printer's work is measured by the thousand ems. 
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XV. EQUATION OF PAYMENTS, AND 

AVERAGE. 

118. Simple Equation. 

When several debts are due at different times^ it is often 
desirable to find some time at which they may all be paid, 
without loss to either the debtor or the creditor. This time 
is called the Average, or Equated Time, and the process 
by which it is found is the Equation of Payments. 

The ordinary rule for equation of payments, is founded 
on the supposition that the interest of the money which is 
not paid until after it is due, is equal to the discount of 
that which is paid before it is due. This is not strictly 
correct, but it corresponds to the usual method of computing 
discount among merchants. 

The labor of equating may be abbreviated by disregard- 
ing the cents if they are less than 50, and counting them 
as an additional dollar if they are more than 50. When 
the sums are all large, the units of dollars may be disre- 
garded in a similar manner. 

To find the equated time for the payment of several debts : 

Multiply each charge hy the time which has elapsed from 
the date of the first hillj and divide the sum of the products 
hy the sum of the hills, 

119. example for the board. 

A merchant owes $4.00, payable in 3 months ; $6.00 payable 
in 6 months, and $2.00 payable in a year. At what time may he 
pay the whole, so that neither party shall lose any interest? 

The iifterest of $4.00 for 3mo. = The int. of $1.00 for 12mo. 
The interest of $6.00 for 6mo. =The int. of $1.00 for 86mo. 
The interest of $2.00 for 12mo. = The int. of $1.00 for 24mo. 

The interest of $12.00 for — mo. s=The int. of $1.00 for72mo. 
13 
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He may keep $12, ^^^ as long as $1.00. Therefore, diiiding 
72mo. by 12, we obtain 6mo. for the equated time. 

130. EXAMPLES FOK THE PUPIL. 

1. I have three notes given by James Appleton ; one of 
$75; payable in 30 days ; one of ibO, payable in 60 days ; 
and one of $600, payable in 90 days. What is the equated 
time for the payment of the whole ? 

2. What is the equated time for the payment of 31000, 
j of the sum being now due, | in 3 months, and | in 9 
months ? [The S260 now due has no time to run, and the 
product 250 X = 0.] 

3. What is the equated time for the payment of three 
debts, one of JlOO, due in 8mo.; one of J25, due in l|yr.; 
and one of 890, due in 2yr. ? 

4. I owe $40, payable now ; $40 in 30 days ; $20 in 60 
days, and $100 in 120 days. What is the equated time for 
the payment of the whole ? 

5. The following charges are made against Walton & 
Morris, each payable in 8 months, viz : Jan. 25, $1643.50; 
Feb. 1, $900; Feb. 16, $1131.25; Feb. 28, $241.75; 
March 13, $971 ; and April 3, $763.37. What should be 
the date of a single note at 8 months, for the whole amount ? 

Ans. Feb, 18. 

6. What should be the date of a note at 60 days, (or 63 
days, including the days of graoe,) for $150, due April 7 ; 
$200, due April 13 ; $75, due April 17 ; $325, due April 
29 ; $180, due April 30 ; $400, due May 4, and $439, due 
May 11 ? Ans, Feb, 25. 

4 

131. EXAMPLES IN AVERAGE. 

The average price of a number of ingredients of different 
values, is found in nearly the same way as the average time 
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for the settlement of a number of debts by a single pay- 
ment. 

1. Required the average length of 5 pieces of sheeting, 
measuring as follows : No. 1, 32^yd. ; No. 2, 31|yd. ; No. 
3, 33 >yd. ; No. 4, 303yd. ; No. 5, 34yd. A^is, 32|yd. 

2. A grocer mixes 10 pounds of tea, at 50 cents a pound, 
12 pounds at 76 cents, and 16 pounds at 6^^ cents. What 
is the value of a pound of the mixture ? 

3. If the thermometer stands from 6 to 9 at 68°, from 9 
to 11 at 70°, from 11 to 1 at 73°, from 1 to 4 at 77°, and 
from 4 to 6 at 76°, what is the average temperature of the 
12 hours? Ans. 72|°. 

4. A grocer mixed 18 gallons of molasses at 25 cents a 
gallon, with 20 gallons at 30 cents, 24 gallons at 40 cents, 
and 5 gallons of water. At what price per gallon must he 
sell the mixture to gain 25 per cent. ? 

5. If I mix 81b. of gold 22 carats fine, 61b. 20 carats 
fine, 81b. 24 carats fine, 101b. 23 carats fine, and 21b. of 
alloy, what will be the fineness of the mixture ? [A carat 
is 2*4. Pure gold is 24 carats fine. In gold that is 22 
carats fine, || of the whole is pure gold. Alloy is counted 
of no value.] Ans. 21^^^ carats, 

6. A jeweller mixed 31b. of silver, 9oz. fine, 41b. of lloz. 
fine, 21b. of lO^oz. fine, and 21b. of lOoz. fine. What was 
the fineness of the mixture ? [lloz. fine, denotes that lloz. 
in the lb. are silver, and the rest alloy. Pure silver is 12oz. 
fine.] 

133. Compound Equation. 

To find the equated time for the settlement of an account, 
in which there are both debits and credits : — 

Ist. Mnd the equated time for each side of the a/xount. 
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2d. Multiply the least side of the account by the time 
between the dates found for each side, and divide the prod- 
uct hy ike balance of the account. The quotient will be 
the time between the date found for tJie larger side of the 
account, and the equated tinie for the settlement of the 
balance. 

If the date found for the larger amount is the earliest, 
count back, but if it is the latest, count forward from thai 
date, 

133. EXAMPLE FOR THE BOARD. 

Required the time when the balance of the following account 
became due : 



Dr. Martin Acres, in Account with Simon Gray. Cr, 



1849 








1849 


• 






June 14 


To balance 


$876 


30 


July 10 


By Cash 


$600 


00 


Aug. 18 


" Mdse. 


519 


40 


Sept. 16 


" Mdse. 


427 


90 


Sept. 22 


" Bill due 


289 


37 


Nov. 18 


" Draft 


350 


00 


Dec. 18 


" Do. 


318 


00 


Dec. 20 


" Cash 


275 


00 



Drs. 


Crs. 


876.30 X = 


600.00 X 26 — 15600.00 


519.40 X 65 — 33761. 


427.90 X 94 — 40222.60 


289.37 X 100 = 28937. 


350. X 167 — 54960. 


818. X 1S7 = 59466. 


276. X 189 — 51975. 



2002.07 122164. 1652.90 162747.60 

122164 -!- 2002.07 = 61 . 162747.60 ^ 1662.90 = 98. 

Debits due 61 days after June 14. Credits due 98 days after June 14. 

1652.90 X 37 -i- 349.17 = 175. The balance was therefore due 
175 days before the date found for the Dr. side, or 114 days before 
June 14, which was Feb. 20. 

The example may be equated as follows, by disregarding the 
cents, and units of dollars. If the dollars amount to 5 or more, 
1 should be added to the number of eagles. 
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88 X «= 60 X 26 =^ 1660 

52 X 66 == 8380 48 x 94 = 4042 

29 X 100 =» 2900 85 x 157 = 5495 

32 X 187 *= 5984 28 X 189 = 6292 

ioT 12264 lee 16389 

12264-5^201 = 61. 16389^166-: 98. 

1652.90 X 87^849.17=: 176, as before. 

If accounts are not settled at the time they become due, 
the debtor is either charged, or credited, with interest. If 
settled before they are due, interest is credited ; if settled 
after they are due, interest is charged. 

134* EXAMPLES rOR THE PtJPIL. 

1. The debits of an account are as follows : June 14, 
$800 5 Aug. 18, «600. There is a single credit, July 18, 
SIOOO. Find the equated time for the balance. 

Ans» June 10. 

2. Find the equated time for the settlement of the fol- 
lowing account: Debits, Jan. 6, ?400; March 10, $800; 
May 20, $250. Credits, Feb. 20, S700; April 10, $100; 
July 5, $100. Ans. Feb, 22. 

3. When was the balance of the following account due ? 
Debits due, Jan. 1, 1850, $800; May 15, $250; July 5, 
$500. Credits due, Jan. 12, $400; April 3, $500; June 
29, $50. Ans, April 8. 

4. Average the following account. Debits, March 3, 
$200; April 10, $100; May 1, $150; June 8, $200. 
Credits, March 25, $300; May 16, $75; June 20, $100. 

Ans» April 24* 
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XVI. ALLIGATION. 

IStS. When the values of a variety of ingredients are 
given, and it is desired to make a mixture of any fixed 
13* 
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Value, the quantity of each ingredient to be employed ia 
determined by Alligation* 

The name "Alligation," signifies a binding, or tying to- 
gether ; the usual rules for solving questions in alligation, 
requiring that the quantities should be connected by lines. 
But as these rules give only a few of the many answers 
which may be obtained, the following general rule is 
preferable. 

Assume any quantity you please of each ingredient) find 
the cost of the uiholey and also the cost of the same quantity 
at the mean rate proposed. If the assumed quantities cost 
TOO MtJCH, take such additional quantities of the lower 
priced) or such diminished quantities of the higher priced 
ingredients^ as will exactly counterbalance the excess. If 
TOO LITTLE, tolte such additional quantities of the higher 
priced, or such diminished quantities of the lower priced 
ingredients^ as will exactly counterhdlance the deficiency* 

IdO. EXAMI^LE FOR THE BOARD. 

tn what proportion should I mix sugars at 6ct.) 7ct<« Sct.^ lOct.^ 
and 12ct., in order that the mixture may be worth 9ct. a pound? 

We may commence by taking any quan- 
tity we please of each ingredient^ and 
finding the cost of the wholCf If^ for dx-* 
amplC) we take 81b< at 5ct., 1 lb. at 7ct.« 
2lb. at 8ct.) 41b. at lOct.^ and 5lb. at 
I2ct., (making I6lb. in all,) the whole 

cost will be $1.38. But 161b. at 9et* 

Excess ^ Would cost only $1,86, therefore our esti* 

mated quantities give an excess of 8 cents 
above the required cost. To balance this excess, we must either 
add some of the sugar that costs less than the aterage pl4ce 
proposed, or take out some of that which costs more than the 
average. For every pound that we add at 6 cents, there will be 
a deficiency of 4 cents from the mean rate ; for every pound at 
7ct., a deficiency of 2ct. | for every pound at 8ct, a deficiency of 



81b. 


at 


6ct< 


a 


.16 


lib. 


at 


7ct. 


aifi 


.07 


21b. 


at 


8ct. 


tei 


.16 


41b. 


at lOct. 


sn 


.40 


61b. 


at 12ct. 


^ 


.60 


161b. 




cost 




1.88 


161b. 


at 


9ct. 


fifit 


1.86 



41b. 


at 


6ct. 


Xtt 


.20 


81b. 


at 


7ct. 


SSM 


.21 


21b. 


at 


8ct. 




.16 


lib. 


at lOct. 


BtX 


.10 


21b. 


at 12ct. 




.24 


121b. 




cost 




.91 


121b. 


at 


9ct. 


«* 


1.08 
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let. Then we may either add } of a lb. more at 5ct., or IJlb. 
more at 7ct., or 31b. more at 8ot., or lib. more at 8ct. and lib. 
at 7ct) or any other quantity that will make a deficiency of Bet. 

If the quantities first assumed had given a deficiency instead of 
an excess^ we. should have been obliged to take some additional 
quantity of one or more of the ingredients whose value is grtater 

than the proposed average, or to take out 
some of the ingredients whose value is 
less than the average. The cost of the 
quantities assumed in the margin, would 
be only 91ct., but 121b. at 9ot. would cost 
$1.06. There is, therefore, a deficiency 
of 17ct., which may be balanced by 
Deficiency .17 taking enough of the sugar that costs 

more than 9ct., to nuike an excess of 
17ct. Thus, '61b. additional at 12ct., and 21b. at lOct, would 
answer the required conditions. The pupil may determine other 
values for himself. 

The following are therefore some of the answers to the proposed 
question :—(l.) 8flb. at 5ct., lib. at 7ct., 21b» at 8ct., 41b. at 
lOct., and 61b. at 12ct. (2.) 81b. at 6ct., 2}lb. at 7ct., 21b. at 
8ct., 41b. at lOct., and 61b. at 12ct. (3.) 81b. at 6ct., 1 lb. at 
7ct., 51b. at 8ct., 41b. at lOct., and 61b. at 12ct. (4.) 81b. at6ct., 
21b. at 7ct., 81b. at Set., 4Ib. at lOct., 61b. at 12ct. (6.) 41b. at 
5ct., 81b. at 7ct., 21b. at 8ct., 81b. at lOct., 71b. at 12ct. 

Let the pupil perform the above examples by taking out some of 
the quantities originally assumed. , 

127. EXAMPLES FOR THE PUPlL. 

1. How much tea at ,60ct., 75ct., 90ct., and $1.00 must 
be taken to form a mixture worth 80ct. ? 

2. A jeweller has gold of 16, 17, 18, 20, 22, and 24 
carats fine. What proportion of each must he take to 
make a mixture 21 carats fine ? 

3. How much grain, at 50ct., 75ct., $1.00, and $1.10 
per busheli will make a mixture worth 90ct. a bushel? 
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4. What quantity of raisins, at lOct., 18ct., and 20ct 
per lb., must be mixed together, to fill a cask containing 
1501b., and to be worth 19ct. a lb. ? [After obtaining the 
proportions by Alligation, find the exact quantities by 
Fellowship.] 

5. It is required to mix sugar at 7ct., 8ct., lOct., and 
12ct. per lb., in such manuj^r as to form a mixture of 2cwt. 
8qr., worth llct. per lb. 

6. Mix sugar at Set., lOct., 12ct., and 16ct., so as to 
make 100 pounds worth llct. a pound. 

7. How much water must be mixed with 40 gallons of 
syrup, at 50ct. a gallon, to make the whole worth 37^ct. a 
gallon ? 

8. How much molasses at 50ct., and water, must be 
mixed with 15 gallons at 37| cents, 28 gallons at 25 cents, 
and 19 gallons at 83 cents, to make a mixture worth 31 
cents a gallon ? 

9. A grocer has an order for 1501b. of tea, at 90 cents 
per lb., but having none at that price, he would mix some 
at 75ct., some at 87^ct., and some at Jl.OO per pound. 
How much of each sort must he take ? 
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XVII. INVOLUTION AND EVOLUTION. 

128. Involution. 

Involution is the repeated multiplication of a number 
by itself. 

The product obtained by Involution is called a power. 
The root is the number involved, or the Jlrst power. If the 
root be multiplied by itself, or employed twice as a factor. 
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the product is the second power. If the root is employed 
three times as a factor, it is raised to the 3d power ; if 5 
times, to the 6th power, &c. Thus, 2 is the 1st power of 
2, or 2\ 2x2 or 4, is the 2d power of 2, or 2«. 2x2 
X 2 or 8, is the 3d power of 2, or 2«. 2x2x2x2x2 
or 32, is the 5th power of 2, or 2*. The power is usually 
denoted by a small figure over the right of the root, called 
the exponent, or index. When there is no exponent, the 
number is regarded as the 1st power. 

The second power is often called the square, because the 
number of square feet in any square surface is obtained 
by multiplying the number of feet in one side by itself. 

The third power is often called the cube, because the 
number of cubic feet in any cubical block may be obtained 
by raising the number of feet in one side to the 3d power. 

The 4th power is sometimes called the bi-quadrate, or 
the square squared ; the 5th power, the first sursolid ; the 
6th power, the square cubed, or the cube squared ; the 7th 
power, the^ second sursolid ; the 8th power, the bi-quadrate 
squared; the 9th power, the cube cubed; the 10th power, 
the 1st sursolid squared, &c. 

If the exponents of any two powers of the same number 
be added, we shall obtain the exponent of their product. 
Thus 6' X6» = 6x6x6x6x6x6x6x6 = 6«; 4« 
X4« = 4x4x4x4x4 =4*. 

In any two powers of the same number, if we subtract 
the smaller exponent from the larger, we shall obtain their 

quotient. Thus 6«--6^ = ^ >< ^ X ^ X ^ X ^X ^ X ^X ^ = 
^ 6x6x6x6x6 

6 x 6 X 6 = 6». 

We may represent any power of a number, by multiply- 
ing its exponent. Thus, the 7th power of 6 is 5'; the 3d 
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power of 2« ia 2«, because 2^ X 2« X 2» = 2\ These prop* 
erties form the basis of the system of Logarithms. 

r 

139* EXAMPLES FOft THE BOAftD. 

1. Find the 4th power of 9.7* 

9.7 ■« The root) or Ist power. 
0.7 

679 
878 



94.09 istt 9.7 X 9.7) the square) or 2d power. 
9.7 



6586d 
64681 



912.678 fe»t 9.7 X 9.7 X 9.7) th© cube, or 3d power. 
9.7 



6888711 
6214057 



8862.9281 «* 9.7 X 9.7 X 9.7 X 9.7, the 4th power. 

2. What is the product of 17^ X 17«? 

If 17 is employed 5 times as a factor, and then multiplied by 
the factor 17 for 9 successiye times, it will be employed 14 times 
as a factor. Therefore 17^ x 17» *= 175 + 6 -= 17i<. 

8. What Is the quotient of 04'» -^ 94»« ? 

Arts. 04«-^^«:ae4«. 

130. ^XAM^LEB IN INVOLUTION. 

1. Read each of the following numbers J 6'j 7*; 3*j 
1.5«; .09* ; 2.0631 

2. What is the 2d power of 5 ? the 3d power ? the 4th 
power ? the 6th power ? 

8. What is the square of 11 ? the cube? thebi-quadratef 

4. What is the square of 2.7 ? the cube of 40 ? 
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5. Find the value of .2«; 642; 123. ^44. (^)e. ^3*. 

6. What is the square of 11.7 ? of 8| ? 
*!. What is the cube of 2.6 ? of 4| ? 

8. What is the 4th power of | ? of 2| ? 

9. What is the difference between 2* and 8* ? between 
8'and7»? 

10. What is the value of 1« ? 2» ? .08« ? 3« X 3* ? 

11. What power of 83 is equivalent to BS' x 83^1 ? to 
83» X 83« X 831^5 to 83« -^ 8820? to 83*. x 83»* -^ 83»? 

12. Divide SVl by 81^'; 29'^ by 29»oj 84> by 84. 

13. Multiply 862« by 852*, and divide the product by 
852»*. 

14. What is the 8th power of 16«? the 24th power of 
196« ? ' ' 

131. EVOLtJTlON. 

EvoLtJTloN is the process by which we discover the root 
of any given povfer. Thus, 8 is the 2d root of 9, the 3d 
root of 27, the 5th root of 243, because 9 = 32, 27 = 3^, 
243 2= 35. So the 2d or square root of 49 is 7 ; the 3d or 
cube root of 126 is 6 ; the 4th root of 16 is 2 ; the 5th 
root of 1024 is 4, &c. We may denote a root by a nxdicat 
Bign, or by Vk/i-uttitmal exponent 

The radical sign is ^/"^ , and when employed by itself 
it denotes the square root. If we wish to denote the 8d) 6tb, 
7th, &c.) root, the index of the root is written above the 
radical sign, thus, V^, V , &c. In fractional expo- 
nents, the numerator expresses the power of the number, 

and the denominator expresses the root. Thus, (27)^ ^ 
4^27; (16)' = Xn^; (32) «^ = (732^ &c. 
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1 33. EXERCISES ON THE TABLE OF ROOTS AND POWERS. 

1. What is the 5th power of 2 ? the 5th root of 32 ? 

2. What is the 7th power of 3 ? the 7th root of 2187 ? 

3. What is .the 9th power of 5? the 9th root of 
1953125 ? 

4. What is the 3d power of 9 ? the 3d root of 729 ? 

5. What is the 8th power of 4 ? the 8th root of 65536 ? 

6. What is the 10th power of 6? the 10th root of 
60466176 ? 

7. What is the 15th power of 3? the 15th root of 
14348907 ? 

133* Extraction op the Square Root. 

The square root of a number is the number wMch, when 
multiplied by itself, will produce the given number. 

In the following table are the numbers from 1 to 10, 
inclusive, and beneath them are their squares ; therefore, the 
numbers of the second line have for their square roots the 
numbers of the first. 

Roots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Squares 1, 4, 9, 16, 25, 36, 49, 64, 81, 100 

If there are decimals in the root, there will be twice as 
many in the square ; because any product contains as many 
decimals as both factors. And conversely, there will be 
half as many decimals in the root as in the square. 

Every entire number, which is not the square of another 
entire number, is an imperfect second power. For the root 
of such a number cannot be expressed by a fraction, because 
a fraction multiplied by itself would give a fractional 
product. It must therefore be a surd. 
14 
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The least square of units, is . . . 1x^=1 

The least square of tens, is . . . 10 x 10 = 100 

The least square of hundreds, is . . 100 x 100 = 10000 
The greatest square of units, is . . 9 X 9 = 81 

The greatest square of tens and units, is 99 x ^9 = 9801 
The greatest square of hundreds, tens, and 

units, is 999-x 999 = 998001 

Hence we may see, that if we divide a square i^umber 
into periods of two figures, by placing a point over units, 
and one over each second figure to the left, the number of 
periods will denote the number of figures in the root. 
Thus, the square root of 144 contains two figures, and is 
12. The square root of 1600 contains 2 figures, and is 40. 

134. EXAMPLE FOR THE BOARD. 

What is the square root of 1369 ? 

87 The square of 30 is 900. The square of 37 is 1369, 

^7 and to discover in what manner this square is formed, 

"7^ we will multiply 37 by 37, writing each product sepa- 

21 rately, instead of adding them as we proceed. We then 

21 see that we must add the square of the tens, twice the 

^ product of the tens by the units, and the square of 
the units. . 



1369 

Let us now reverse the process, and extract the square root of 

1369. Pointing the periods, we find the root will 

1369(37 consist of two figures, and the square of the tens 

^ must therefore be contained in the 13 hundreds. 

67^ 469 '^^^ greatest square in 13 is 9, and the root 8 is 

469 written as the first figure of the required root. 

Subtracting the square of the root already found, 

the remainder, 469, must contain twice the product 
of the tens by the units -)- the square of the units. To obtain 
the units* figure, we divide the 46 tens by 2 X 8 = 6 tens, which 
gives a quotient 7. Writing the 7 in the root, and also at the 
right of the divisor, we multiply by 7, and obtain 469, which is 
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twice the product of the tens by the units plue the square of the units.* 
Hence we deduce the following 

rule: 

Separate the number into periods of two figures each, hy 
placing a point over the units* figure, and another over each 
second figure to the left, (and also to the right, if decimals 
are desired in the root,) Write in the quotient the root of 
the greatest sguare contained in the left-hand period, and 
subtract its square from the period. 

To the remainder annex the second period, and divide 
the tens of the number thus formed, by twice the first quo-' 
tient figure, placing the result in the root, and aho at the 
right of the new divisor. Multiply the completed divisor by 
the new quotient figure, subtract the product from the divi- 
dend, and annex the third period to the remainder. 

Double the root figures already found for a new trial 
divisor, and proceed as before, until all the periods are 
brought down, 

[When any tnal divisor is not contained in the tens of 
the dividend; place a zero in the root; and also at the right 
of the divisor^ and bring down the next period. 

If any figure obtained for the root proves too large, 
diminish it by one and repeat the work. 

Approximate roots may be obtained by annexing decimal 
periods of two figures each.] 

* The formation of the trial divisors will perhaps be more readily 
imderstood if explained in the following manner : 

Aft«r subtracting the square of the tens, the remainder will be 2 x 
tens X units + (units)^, which is equivalent to (^ X tens + units) 
X units. Now, if we knew the value of the first oi these factors, wo 
could easily obtain the other by dividing. We therefore take the part 
that we do know, (2 X tens,) for a trial divisor, and, seeing how many 
times it is contained, we add the quotient to complete the divisor. 
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13tS. EXAMPLES IN SQUABS ROOT. 

1. Extract the square root of 529 ; of 961. 

2. Extract the square root of 1444. 

3. What is the square root of 3249 ? of 3969 ? 

4. What is the square root of 12321 ? 

5. What is the square root of 2256.25 ? 

6. What is the square root of 1.907161 ? 

7. What is the square root of 53300033424 ? 

8. Find the square root of .0361 ; of .00040804. 

9. Find the square root of j% ; f f ; IJ ; 7^%. 

10. Find the approximate square root of 2, to 6 decimal 
plax^es. Ans. 1.414213. 

11. Find the approximate square root of 63 ; 1.6 ; .009 ; 
27.1; 14367. 

12. Find the square 'root of 318 jSg^^; 7J; 7-^%', 4§; 
17^. 

13. How many rods long is the side of a square field 
that contains 225 acres ? Ans. 189.73 rods. 

14. What is the side of a square which contains as much 
as a circle whose area is 273.5 square feet? 

Am. 16.538yi. 

15. An army of 8649 men is arranged in a solid square. 
How many are there on each side ? 

16. A certain oblong field contains 40 acres, and the 
length is 4 times the width. Required the length and 
breadth. 

[N. B. The field can be divided into 4 squares, each of which 
contains 10 acres. The side of one of these squares is the width 
of the field.] 
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17. Extract the square root of 625; of 676. 

18. Extract the square root of 1024; of 2025. 

19. What is the square root of 1.1449? of 1.092025 T 

20. What is the square root of 107.1225? 

21. Pind the approximate sqwire toot of 750. 

22. Find the approximate square root of 1903. 

23. The square root of ^ is how many sevenths ? 

Aiu. ■ 



V21 j.582-f. 



[Th« square root of any fraction is equivalent to another A-ac- 
tion, irliose numerator 19 the square root of the produot of the 
nomerator by the deaooiiBator, and i>ho»e denominator is the 
Bune as that of the original fraotion. It ia bIbo equivalent to a 
frsotioD whose numerator is the same as that of the original 
iVnotion, and whose denominator is the square root of tJie product 
of the original numerator b; the denominator. 

Ex. \t~ V63r9 5 /3f_ n/6- _2_ 

paooT. /r_ /ry /r_ :^i^. /r_ /r.. 



JF 



_ 2 

24. The square root of J is how many fifths ? 

25. The square root of ^ is how many elevenths? 

26. The square root of | is how many eighths? 

27. The sqnaie root of 4| is how many thirds ? 
14* 
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2^. The square root of 7^ is how many halves ? 

29. Reduce the square root of | to a fraction whose 
numerator is 3. 

80. Reduce the square root of | to a fraction whose nu- 
merator is 2. 

31. Reduce the square root of -^^ to a fraction whose 
numerator is 7. 

32. Reduce the square root of j} to a fraction whose 
numerator is 6. 

33. Find the square root of 3^ ; of 4| ; of 9^. 

34. Find the square root of 14f ;of 27|; of 69/y. 

136. Extraction op the Cube Root. 

The cube root of a number is the numher which, when 
raised to the third power, will produce the given numher. 

In the following Table are the numbers from 1 to 10 
inclusive^ and beneath them are their cubes ; therefore, the 
numbers of the second line have for their cube roots the 
numbers of the first. 

Roots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Cubes 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

Thus we see that there are only nine integral cubes 
between 1 and 1000. All the other intermediate integers 
are imperfect cubes, and their roots can only be obtained 
approximately. 

All perfect cubes from 1 to 1000, evidently have but 
one integral figure in their cube root. All numbers be- 
tween 1000 or 10«, and 1000000 or 100*, whl have two 
figures in th^ir root. And generally, if we divide a cube 
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into periods of tliree figures eacb, hy placing a. point over 
units, and one over every third figure from units, the num- 
ber of poiuta will show the number of figures in the root. 

137< EXAMPLES FOR TBE BOARD. 
In ordei* properly to understand the principles of the ottbe root, 
the student should be provided vith the following blocks : 

1. A oabical block, each side meBsnnag S inches, to represent 

2. Three blochs, each S inches square and y^g of an inch thick, 
to represent IHB SQtrABB or the iems mdliipukd bi ihk dnits. 

3. Three blocks, each -^ of on Inch square and 8 Inches loDg, 
to represent thb soijaeb or the dniis multiplied Br thk t«hs. 

i. A cubical block, each side taeasnring ^''g of aa inch, to rep- 

If block No. 1 be placed upon a table, the three blocks Ko. 2, 
laid against three of its sides, the three blocks No. 3, in the defi- 
eienoies.leftby No. 2, and No. i in the comer still unfilled, wa 
shall have a new cube, which will represent the cubs or the 

THE UNITS, p2u< THEEE TIMES THE sqUAEE Of THE UNITS Umil- 

Thia set of blocks is readily applicable in showing the differ- 
•Qce between 303 and STa. But it will be easily perceived that 
the same result would have been obtained, if, instead of 3 inches, 
and -^g of an inch, we had employed 4 inches and -j'lj of an inch, 
— 11 inches and -^^ "^ "" inch, — or any other numbers to repre- 
sent tens and units. Therefore, the cnbe of any number what- 
ever is equal to the cube of the teia, ■!• three limee the eguare of tht 
tent X the unite, + three timet the tens x '^^ iquare of the unifi, -f- 
the cube of iht uniti. 

■ The fonnation of the eube may also be iQustiated by the method 
adopted in eiplalning the square root. See Commoa School Arithme- 
tie. Chap. XIIL, f 181. 
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We will cube 87) both by our rule and by direct xnultiplicatioii. 

The cube of the tens, a= 27 thous. 87 

8 X the square of the tens X the 87 

units, ft= 189 hund. • 

8 X the tens X the square of the 87^ « 1369 

units. K 441 tens, 37 

The cube of the units, «= 343 units, 

873 «= 50663 



The cube of 37 » 50653 

Let it now be required to extract the cube root of 50658. 

Diyiding the number into pe- 

Jl; ' riods, we find there will be two 

tr. div. _. figures in the root. 27 is the 

8 X 82 = 27.49 23658 greatest cube contained in the 

8 X 80 X 7 = 6^ 28658 g^^ ^^^^^^ ^„j it, ,„„t^ 3^ j, 

comp. dir. 3379 evidently the tend' figure of the 

root sought. Subtracting 27 from 
50, and annexing the next period to the remainder, we have 23653, 
which must evidently contain 3 x the square of the tens X the 
units, -f- 8 X the tens x the square of the units -f- the cube of 
the units, which is the same as, the units X (^ X the square of 
the tens -)- 3 x the tens X the units -f- the square of the units). 
To discover the units* figure, we will employ 8 X the square of 
the tens, or 27 hundreds, for a trial divisor. 27 hundreds is con- 
tained in 236 hundreds 8 times. But if we complete our divisor 
with 8, it will be found too large ; we therefore try 7. 8 X the 
tens X the units » 68 tens, or 680. The square of the units is 
49 units, which is annexed to the 27 hundreds. Adding these 
numbers, we obtain 3379 for our complete divisor, which, being 
multiplied by 7, gives 23658, — the remaining part of the root. 
Hence we derive the following 

RULE: 

Separate the number into periods of three figures^ 5y 
placing a point over the units* figure, and one over ea^h 
third figure to the lefty {and also to the right, if decimals 
are desired in the root.) Write in the quotient the root 
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of the greatest cube contained in the kft-hand period, ami 
tubtract ike cube from the period, annexing the second 
period to the remainder. 

Take three times the iquareof the root already found, for 
a trial divisor, and find how many limes this diviiOr is con- 
tained in the hundreds of the dividend. Place the result in 
the quotient, and ils square at the right of the trial divisor, 
^t!upplifing the place of tens vnth a zero, if the square is lesi 
than fen.) 

Multiply 30 (I'mes ths root already found, by the last root 
figure. This product added to the divisor, will give the com- 
plete divisor. 

Multiply ike complete divisor by the last root figure, siii- 
Iract the product from ike dividend, annex tke next period 
to the remaiTider, and proceed at before «n(t7 the whole root 



If any complete divisor is not contained tVt its dividend., 
a zero must be annexed to the root, and tmo to this trial 
divisor, and tke next period brovgkt'down f^r a new divi- 

If any figure obtain^ for the root i* too great, diminish 
it by 1 or more, and repeat the vork. 

[It ma7 be well to iUastrate to the pupil the algsbraioal forma- 
tioD of the cnbe, by raising 80 + 7 to the third power. 

la forming the complete divisor, we eii,;, " Maltipl; 80 timea 
tiie root alreBd7 formed, by the last root figure," because 3 x the 
tens X the units would give tens, and a zero most be Bmieied 
for units. 

The square of the units is written at the right of tile trial 
divisor, to render the work more compact. Thia square being 
units, and the trial divisoi hundreds, tlie two ma; very properly 
be osited.] 
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What is the cube root of 226802438.843904 ? 

226802438.843904(609.84 
68 = 216 

tr. div. 

3 X 6* = 108,01. 108,02 

30 X 6 X 1 = 1 80 



10981 c. div. 

vhich is not contained in the dividend. 

tr. div. 

3 X 60* = 10800,81 108024,38 
30 X 60 X 9 = 16200 



1096281 com. div. 9866529 

tr. div. 



3 X 609» = 1112643,64 9369098,43 
30 X 609 X 8 = 146160 



111410524 com. div. * 891284192 

tr. div. 



3 X 60982 ^ 111556812,16 446256519,04 
30 X 6098 X 4 = 731760 

44625651904 



11156412976 com. div. 



The trial divisors^ after the first, may be more conve- 
niently found, by adding to the last complete divisor the last 
number used to complete it, and twice the square of the last 
root figure. Thus in the foregoing example, our third trial 

divisor = 1096281 

16200 
2 X 92 = 162 



trial divisor, 1112643 

138. EXAMPLES IN CUBE ROOT. 

1. Extract the cube root of 1331; of 1728; of 2197. 

2. Extract the cube root of 2744 ; of 4096 ; of 12167. 

3. Extract the cube root of 29791 ; of 8000 ; of 6859. 

4. Extract the cube root of 5832 ; of 4913 ; of 10648. 
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5. Extract the cube root of 24389; of 21952; of 27000. 

6. Extract the cube root of 64000; of 125000; of 9261, 

7. Extract the cube root of 3375 ; of 13824 ; of 15626. 

8. What is the cube root of 328509 ? Am, 69. 

9. What is the cube root of 2248091 ? Am. 131. 

10. What is the cube root of 9129329 ? Am, 209. 

11. What is the cube root of 345.357380096 ? 

Am, 7.016. 

12. What is the cube root of .062570773 ? 

Am, .397. 

13. What is the cube root of ^^ ; 4§f ; -jViH) ? 

14. What is the cube root of b^^^ ; 11§ J ; 274J ? 

15. What is the cube root of ^^i^igj ? Am. ^j, 

16. What is the cube root of 4.160075243787 ? 

Am. 1.6083. 

17. What is the side of a cubical box that will hold 1 
bushel? ^ Ani. 12.91i7i. 

18. What is the side of a cubical pile that contains 258 
cords of wood ? Ans. 32.08/J5. 

19. What is the cube root of 6; ^; 2J; 95; 8.71? 

Am, 1.817; .794; 1.326; 4.563; 2.057. 

20. What is the cube root of .0081 ? Am. .2008. 

21. The cube root of | is how many thirds 7 

Ar^. ^. or =5:?i+. 



; 



8 



[The cube root of any fraction 7 is equal to 3^- or to 



b 
Ex. 



■] 



/2" 2 ?/2xl6" /r _1_ ^75. 

4/4"= Vi^Ti'''' ~r— ' >/6 =-e^i5 ^'"6 • 
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Proof. /£"_ a/I" /?A? — ^ s l^_ 3/2" 
4/4 —^4 ^ 4/2x2"" \/4x4'>/4 ""Wi ^ 

/4xJ _ ^ 2^ri6 " 
>i4x4 — 4 * 

^ 22. The cube root of | is how many fourths ? 

23. The cube root of § is how many fifths ? 

24. The cube root of ^ is how many sevenths ? 

25. The cube root of J is how many sixths ? 

26. The cube root of | is how many eighths ? 

27. What is the cube root of ^f^ ? of g\ ? of 42g ? 

28. Find the cube root of y^^ ; pf 13|£| ; of 91f 

29. Find the cube root of 21iJ|; of 857|; of 74: ^>j^, 

30. Find the cube root of ^ff; of 18|f ; of 4|f. 

31. Find the cube root of 20|J ; of j^g^^ ; of 166|. 

32. Find the cube root of 29638^; of 5^^; of l^y^. 

33. What is the cube root of 81^?? of 1157|? of 
475.647962616 ? 



-M- 



XVIII. PROGRESSION, OR SERIES. 

ISO* Arithmetioal Progression. 

A series of numbers, in which the successive terms 
increase or diminish uniformly by the same number, is 
called an Arithmetical Progression, — ^Progbjession 
BY Difference, or Equidifferent Series. The differ- 
ence between the successive terms, is called the common 
difference. The first and last terms of the series are called 
the extremes ; the other terms the mean^. 
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ThuSf in the ascending series, — 

2, 4, 6, 8, 10, 12, 14, 16, 

the extremes are 2 and 16, and the common difference is 2. 

In the descending series, — 

20, 16, 12, 8, 4, 0, 

the extremes are 20 and 0, and the common difference is 4. 

Any thre'e of the five following things being given, the 
other two may be found : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

PROBLEM I. 

One of the extremes, the common difference, and the 
number of terms being given, to find the other extreme 
and the sum of all the terms. 

What is the tenth term of an ascending series, the, first term 
being 1 and the common difference 4 ? 

The second term will eyidently be 1 -f- 4 ; the 3d, 1 -f- 2 x 4 ; 
the 4th, 1 4- 8 X 4, and so on to the lOth, which is 1 + 9 x 4 
or 37. 

What is the sum of the first ten terms of the above series ? 

To obtain a rule for finding the sum, we will invert the whole 
series, and write it under itself. In this manner we shall evi- 
dently obtain twice the sum of the series. And we may moreover 
observe, that the sum of the extremes is equal to the sum of any two 
terms equally distant from the extremes^ or twice the middle term, when 
the number of terms is odd, 

1, 6, 9, 18, 17, 21, 25, 29, 88, 37. 
37, 88, 29, 25, 21, 17, 18, 9, 5, 1. 

88, 88, 88, 88, 88, 88, 88, 88, 88, 88. 

15 
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We thus haye 10 times 88, or the number ofterma multiplied by 
the sum of the extremetf which is equal to twice the sum desired. 
Hence we derive the following 

rule: 

To obtain the last term : Mvltiply the common difference 
hy the number of terms less one, and if the series is ascend- 
ing, add the product to the first term, — if descending, sub- 
tract it from the first term. 

To obtain the sum of the terms : Multiply the number of 
term^ by the sum of the extremes, and divide the product by 
two.* 

1. The first term of an equidifferent series is 5; the com- 
mon difference 2, and the number of terms 11. Find the 
last term^ and the sum of all the terms. 

2. What is the sum of 45 terms of the natural series, 1, 
2, 3, &c. ? 

3. Find the 23d term, and the sum of 23 terms of the 
series, 1, 4, 7, 10, &c. 

4. How many times does a clock strike in 12 hours ? 

5. The first term of a descending series is 30, the com- 
mon difference ^, and the number of terms 33. Required 
the last term, and the sum of the series. 

6. If I travel 100 miles to-day, and 5 miles less on each 
succeeding day, how far shall I have gone at the end of 
the 17th day, and what will be the length of the last day's 
journey ? 

PROBLEM n. 

The extremes and number of terms being given, to find 
the common differeuQc. 

* If the given term is the last term, invert the series, and work by 
the same rule. 
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The first term of an equidifferent series is 27, the last term 8, 
and the number of terms 9. What is the common difference ? 

The last term is found by Problem I. by subtracting 8 times 
the common difference from the first term« Then the difference 
of the extremes 24, must be 8 times the common difference, "which 
is therefore 8. 

RULE. 

Divide the difference of the extremes hy the number of 
terms less one, and the quotient will he the common differ- 
ence. This difference repeatedly added to the less, or sub- 
traded from, the greater term, will give the intermediate 
terms. 

The sum of the terms is found by the preceding problem. 

7. One hundred and fifty eggs were laid in a row. The 
first was 2 yards, and the last 100 yards from a basket. 
How far were the eggs apart, and how far must a person 
travel to pick them up singly and lay them in the basket ? 

8. A man had 15 children, whose ages were in Arith- 
metical Progression : the youngest was 3 years old, and the 
oldest 24. Eequired the common difference of their ages. 

9. The extremes of an equidifferent series are 1 and 11, 
and the number of terms 25. What are the mean terms ? 

10. Insert 12 arithmetical means between 20 and 59. 
[As there are 12 means, the number of terms must be 14.] 

11. Insert 13 arithmetical means between 3 and 4^. 

12. A man commenced walking for exercise, daily in- 
creasing the distance by equal additions. The first day he 
walked 4 miles, and on the 15th day he walked 7^ miles. 
What was the daily increase ? 

PROBLEM III. 

The extremes and common difference being given, to find 
the number of terms. 
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The extremes are 45 and 10, and the common difference is 5. 
What is the number of terms ? 

By Problem I. the difference of the extremes is equal to the 
common difference multiplied by the number of terms less one. 
Then the difference of the extremes 85, divided by the common 
difference 5, gives 7, which must be equal to the number of terms 
less 1. Therefore the number of termsHs 8. 

RULE. 

Divide the difference of the extremes hy the common dif- 
ference, and add 1 to the quotient, 

13. What is the sum of the series 2, 4, 6, 8, &c., to 
1000 ? 

14. What is the sum of the descending series 100^ 99 1; 
99, 98^, &c., the last term being ? 

15. The first term of a series is 11, the last term 2, and 
the common difference ^. What is the number of terms ? 

16. The first term 2 A, the common difference ^, and the 
last term 90, being given, required the number of terms. 

PROBLEM IV. 

The extremes and sum of the terms being given, to find 
the number of terms. 

RULE. 

Divide twice the sum of the terms hy the sum of the 
extremes. 

17. The sum of the terms is 22^, the first term 4, and 
the last term 11. Bequired the number of terms and the 
common difference. 

PROBLEM V. 

One of the extremes, the number of terms, and the sum 
of the terms being given, to find the other extreme. 
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BULK. 

Divide twice the sum qfthe temu by the numher of the 
teitni, and tablract the given extreme from the quotient. 

18. The HDm of the terma in an equidifierent series is 
27, one of the extremes is 4, and the namber of terms 3. 
Reqaired the other extreme and the common difference. 

FBOBLEU VI. 

The number of terms, common difference, and sum of 
the terms being given, to find the extremes, 

BOLE. 

Divide the fum of the term* bt/ the numher of term$. 
Then multiply the common differeme hy ike number oflermt 
hit one, and evhlract half the product from the fint quotient 
for one extreme. For the other extreme, add half Qte 
product to Oie quotient. 

Problems IV., V., and VI., are all readily deduced from 
Problem I. 

19. The namber of tens in a descending arithmetJCiil 
series, ia 9, the common difference 2J, and the sum of the 

. terms 135. Bequired the first and the last term. 

140. Geometoicai. Pbogbession. 
A series of nnmbers whose Buccessive terms increase or 
diminish uniformly in the same ratio, ia called a ProobEs- 
6I0N BY Quotient, or Geometbical Proqbesbion. Tha 
numbers may also be regarded as a series of Continual 
Fbdpobtionalb. The ratio has already been defined in 
the Article on Proportion. As in Arithmetical Progres- 
sion, the first and last terms are called the extremei, the 
other terms the m«arM. 
15* 
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Thus in the ascending progression, — 

1, 3, 9, 27, 81, 243, 
the extremes are 1 and 243, and the ratio is 3. 
In the descending progression, — 

24 12 6 3 8 .3 3 _3^ 

the extremes are 24 and ^\y and the ratio is |. 

From the nature of the series, it is evident that any four 
successive terms of a Geometrical Progression, constitute a 
proportion ; as 1 : 3 : : 9 : 27, 3 : 9 : : 27 : 81, &c., in the 
first of the above series ; and 12 : 6 : : 3 : |, 6 : 3 : : | : |, 
&c., in the second series. 

PROBLEM I. 

One of the extremes, the ratio, and the number of terms 

being given, to find the other extreme. 

The first term of an increasing geometrical series is 2, and the 
ratio 3. What is the sixth term ? 

The second term will be 2 x "3 ; the third, 2 x 3 X 3, or 2 X 
83 ; the fourth, 2 x 3^ X 3, or 2 X 38, and so on to the sixth, 
which is 2 X 35. If the sixth term had been given, and the first 
required, we should eyidently have been obliged to divide by 35. 

RULE. 

Raise the ratio to a power whose indejc is equal to the 
number of terms less one. Then for the last term muUtplyy 
and for the first term divide^ the given extreme hy this power 
of the ratio. 

We have already seen in Involution, that by adding the expo- 
nents of two powers of the same number, we obtain the expo* 
nent of their product. Thus 87 x 84 = 3n; 62 x 5Srs65, &o. 
This principle will greatly assist us in finding the powers ot 
the ratio. 

What is the 17th power of 2 7 
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12 3 4 

2, 4, 8, 16. 24 X 2^ = 256 = 29. 28 x 28 =: 266 X 256 =• 

65536 *= 216. 216 X 2 = 131072 = 2i7. 

In this instance, we form the powers as high as the 4th power, 
then multiply the 4th power by itself for the 8th power, the 8th 
power by itself for the 16th power, and the 16th power by the 
Ist power for the 17th power. We have, therefore, after obtain- 
ing the 4th power, only three multiplications to make, instead of 
thirteen^ which would otherwise have been necessary. 

1. The first term of a geometrical series is 3^ the ratio 2, 
and the number of terms 9. What is the last* term? 

2. What is the 11th term of the series 4096, 1024, 266, 
&c.? 

3. What is the 8th term of a series, whose first term is 
20, and ratio 1.06? Ans. 30.0726051798272. 

4.. What is the amount of J20 for 7 years, at 6 per cent, 
compound interest ? 

6. What is the amount of $300 for 9 years, at 6 per 
cent, compound interest ? 

6. If the first pane of glass in a window cost 1 mill, the 
second 2 mills, the 3d 4 mills, the 4th 8 mills, &c., what 
would be the price of the 12th pane ? 

7. If 8100 were at simple interest for 8 years, at 6 per 
cent., and the amount then placed at compound interest at 
5 per cent., what would be the whole amount at the expira- 
tion of 12 years ? Ans, J183.06. 

8. The first term is 8, the ratio |, and the number of 
terms 8. What is the last term ? 

9. The twelfth term is 59049, and the ratio -J. What 19 
the first term? Ans, 10460353203. 

10. What principal will amount to $4489.643, in 12 
years, at 5 per cent, compound interest? Ans. $2500. 

11. A farmer inquiring the price of a drove of 30 oxen, 
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was told that he might have the whole drove for the price 
of the 20th ox, valuing the first at one cent, the second at 
2 cents, the third at 4 cents, and so on, doubling the price 
of each ox for the price of the next. What would be the 
price of the drove per head at this rate ? Ana. $174.76. 

PROBLEM II. 

The extremes and ratio being given, to find the sum 

of the terms. 

The first term of a series is 162, the last term is 2, and the 
ratio }. What is the sum of the series ? 

The series is 162, 54, 18, 6, 2, the sum of which is 242. 

54, 18, 6, 2, }, is another series obtained 
by multiplying each term of the first series by the ratio. Sub- 
tracting the second series from the first, we have 161}, which is 
the difference between the first term and the last term multiplied 
by the ratio. It is also f of the sum of the first series, since it 
is obtained by subtracting } of the series from the whole series. 
Then if we divide by f , or the difference between the ratio and 1, 
we shall obtain the desired sum. 

BULE. 

MuUiplt/ the last term hy the ratiOj and divide the differ- 
ence between the product and the first term hy the difference 
between the ratio and 1. 

12. The first term 9, the ratio -|, and the last term ^^l^, 
are given. What is the sum of the series ? 

. Am, 13|f|. 

13. What is the sum of 12 terms of the progression 2, 
8, 32, &c.? (The last term is found by Problem I.) 

14. What is the sum of the series 2, 1, -|, |, &c., to in- 
finity? (The last term in any infinite decreasing series 
is 0.) Ans. 4. 

15. Required the sum of the infinite series 7, J? ?> &c- 
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16. If I lay up $100 every year, to What will the whole 
amount in 10 years, at 6 per cent, compound interest? 
(The Ist term is 100, the ratio 1.06, and the number of 
terms 10.) Ans^ 81318.08. 

17. What would be the amount of an annual saving of 
$300 for 30 years, at 6 per cent, compound interest ? 

18. A blacksmith agreed to shoe a horse for the amount 
of 32 nails, at 1 mill for the first nail, 2 mills for the 
second, 4 for the third, and so on. What was his charge ? 

19. What is the sum of the infinite series 6^ 1|, f^^^'^i 
&c. ? Ans. 8. 

20. If a man commences at 21 years of age, and annu- 
ally puts $500 at compound interest, how much will he be 
worth when he is 50 years old ? Ans, $36819.90. 

PROBLEM rn. 

The extremes and ratio being -given, to find the number 
of terms. ^ 

RULE. 

Divide the last term hy thefirsty and add one to the index 
of that power of the ratio, which is equivalent to the quodenU 

21. A man made several payments in Geometrical Pro- 
gression, each being twice as large as the preceding. The 
first payment was $4, and the last $512. What was the 
number of payments, and what was the whole amount of 
the debt ? 

PROBLEM IV. 

The extremes and number of terms being given, to find 
the ratio. 

RULE. 

Divide the last term hy the first, and extract the root of 
the quotient whidi, is indicated by the number of terms less 
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Tills and the preceding rule, are readily deduced from Prob- 
lem I. 

22. The first term in a Geometrical series is 1^ and the 
eleventh term is 1024. What is the ratio ? 

23. The first term is 256^ and the fifth term 16. What 
is the ratio ? 

24. The first term is 2, the last term ^f^^^ and the 
number of terms 6. What is the ratio ? 

25. An estate of 8200 amounted to 9263.19 in seven 
years at compound interest. What was the rate per cent. ? 

26. At what rate per cent, will $100 amount to 81689.48, 
in nine years at compound interest ? 

27. Insert 2 mean proportionals between 1 and 6. (As 
there are to be 2 means, the number of terms is 4, and the 
extremes 1 and 6.) Ans, 1.817 ; 3.302. 

28. Insert 4 mean proportionals between 3 and 96. 

29. Insert 5 mean proportionals between 4 and 2916. 

30. Insert 3 mean proportionals between 5 and 6480. 

The remaining Problems in Geometrical Progression, are 
of little interest. 



-••- 



XIX. ANNUITIES. 

14:1« Any sum of money to be paid regularly, at stated 
periods, is called an Annuity. The payment may be stip- 
ulated for a given number of jears, in which case it is 
called an annuity certain, or it may be dependent upon 
some particular circumstance, as the life of one or more 
individuals. The latter is called a contingent annuity, A 
perpetual annuity, is one which can only be terminated by 
the grantor^ on the payment of a sum whose interest will 
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be eqniyaleut to the anntiitj. Of this character is the 
consolidated debt of Eagland. 

An annuity in possesiion, is one on which there is a 
present claim ; an annuity in reversion, or deferred annuity, 
is one that does not commence until the lapse of a atated 
time, or the occurrence Of some uncertain event, as the 
death of an individual . 

The present vxirtk of an annuity is the sum which, at 
compound interest for the time of its duration, would 
amoniit to the Bum of all the payments, each being placed 
at compound interest as it became due. 

143. Problems in Annuities. 
problem i. 
To find the amount due on an annnity which has remained 
unpaid a given time. 

As the psTmeDts nre all at campound inUreBt, this citBe evi- 
deatl; falls ander Froblem II., in Qeometrical FrDgresBion. 

RXTUE. 

Find the sum of a Geometrical Progression, in tekick the 
first term is the annuity, the ratio is the attwunt of H .00 
for the time that should dapte friym, one payment to 
another, and the number of terms is the number of pay- 
ments due. 

PROBLEM II. 

To find the present worth of an annuity certain. 

What is thq present worth of a semi-annaal reot of #500 for ft 
years, at 6 per cent. I 

By the preceding Prolilem, we find that the rent at the expira- 
tion of the Biz years, will have amonnted to $7096.016. The 
qaestioQ is, therefore, to find the preBont worth of $7096.015 due 
in 6 years, at a oomponnd intereet of 3 per cent. Bemi-aonoalty, 
wMob is done by Problem I., in Qeometrioal FrogreBsion. 
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RULE. 

Divide the amount of the annuity, (^ found hy Problem. Z,) 
hy the amount of%\SS^foT ike same tims. 

PROBLEM III. 

To find the present worth of a perpetual annuity. 

The present worth of a perpetual annuity, is a sum which 
would yield an interest equivalent to the annuity. As the inter- 
est is found by multiplying the principal by the rate, the princi- 
pal may be found by dividing the interest by the rate. 

RULE. 
Divide the annuity by the rate per cent, 

PROBLEM IV. 

The present worth of a certain annuity being given, to 
find the annuity. 

RULE. 

Pind the first term of a Geometrical Progression, in 
which the sum is the amount of the annuity for the whole 
tim£, the ratio is the amount of $1,00 for the time that 
elapses between two successive payments, and the number of 
terms is the number of payments, 

PROBLEM V. 

To find the present worth of an annuity in reversion. 

RULE. 

Pind the present worth of the annuity until the commence' 
ment of the reversion, and also the present worth until its 
termination. The difference of these two values will give 
the present worth of the reversion. 

The solution of annuity questions by the rules is so 
tediouS; that Tables have been computed; to abridge the 
labor. 



§ 142 J 



PROBLEMS IN AKNU1TIE8. 



181 



Thx AMotJirr of an annuity of $1.00 fboh 1 tbah to 50* 



Year. 



1 
S 
3 

4 
5 



6 
7 
8 
9 
10 



n 

IS 
i3 
14 
15 



16 
17 
18 
19 
90 



21 
38 
33 
34 
26 



36 
27 
28 
29 
30 



31 
33 
33 
34 
36 



36 
37 
38 
39 
40 



41 
48 
43 
44 
46 



40 
47 
48 
49 
60 



3 p. cent. 



1.000000 
S.O^OOOO 
3.0ii0900 
4.18.3627 
5.300136 



6.468410 

7.662463 

8.893336 

10.159106 

11.463879 



12.807796 
14.193029 
15.617790 
17.086324 
18.598914 



30.166881 
31.761688 
33.414436 
35.116868 
36.870374 



38.676486 
30.536780 
33.462884 
34.426470 
36.459364 



38.653042 
40.709634 
42.930923 
45.218850 
47.575416 



50.003678 
53..'>02769 
56.077841 
57.730177 
60.462062 



63.375944 
66.174223 
69.159449 
73.234333 
76.401360 



78.663296 
82.033196 
85.483892 
89.048409 
93.719861 



96.5014671 
i00..19r)60l 
104.408306 
108.540648 
112.7J6867 



It) 



3i p. cent. 



1.000000 
2.035000 
3.106231 
4.314943 
6.362466 



6.650153 

7.779408 

9.051687 

10.368496 

11.731393 



4 p. cent. 



1.000000 
3.040000 
3.12I60U 
4.246464 
6.416322 



13.141993 
14.601963 
16.113030 
17.676986 
19.395681 



30 971030 
23.705016 
34.499691 
36.357180 

38.379683 



30.369471 
32.338903 
34.460414 
36.666528 
38.949857 



41.313102 
43.759060 
46.290627 
48.910799 
61.622677 



54.439471 
57.334503 
60.341210 
63.463153 
68.674013 



70.007603 
73.457869 
77.028895 
80.724906 
84.550278 



88.509537 

92.607371 

96.8481)29 

101.238331 

105.781673 



110.484031 
115.350973 
120.388257 
125.601846 
130.997910 



6.632975 

7.89H294 

9.314326 

10.582795 

12.006107 



13.486351 
15.025805 
16.626838 
18.291911 
20.023588 



31.834531 
33.697513 
25.645413 
37.671229 
39.778078 



31.969202 
34.247970 
36.617888 
39.082604 
41.645908 



44.311745 
47.084214 
49.967583 
53.966286 
66.084938 



59.338335 
62.701469 
66.209527 
69.857909 
73.662225 



77.598314 
81.702246 
85.970336 
90.409150 
95.025516 



99.826536 
104.819598 
110.012382 
115.412877 
121.039392 



126.870568 
132.945390 
139.263200 
145.833734 
, 153.667084 



4i p. cent. 



1.000000 
S.045000 
3.137025 
4.278191 
6.470710 



6.716893 

8.019153 

9.380014 

10.802114 

12.288210 



13.841179 
15.464032 
17.159913 
18.932109 
20.784054 



22.719337 
34.741707 
26.855084 
29.063562 
31.371423 



33.783137 
36.303378 
38.937030 
41.689196 
44.565210 



47.670645 
50.711924 
53.993333 
57.423033 
61.007070 



64.752388 
68.666245 
72.756226 
77.030256 
81.496618 



86.163966 

91.041344 

96.138205 

101.464424 

107.030323 



112.846688 
118.924789 
125.376404 
131.913842 
138.849965 



146.098214 
153.6726.33 
161.587902 
169.859357 



6 p. cent. 



1;000000 
2.0500Q0 
3.152500 
4.310125 
6.525631 



6.801913 

8.142008 

9.549109 

11.026564 

12.577893 



14.206787 
16.917127 
17.712983 
19.598632 
31.578664 



33.657493 
35.840366 
38.132385 
30.539004 
33.065954 



35.719253 
38.505214 
41.4.30475 
44.601999 
47.727099 



51.113454 
54.669126 
58.402583 
62.322712 
66.438847 



70.760790 
75.298829 
80.063770 
85.066959 
90.320307 



95.836323 
101.628130 
107.709546 
114.095023 
120.799774 



127.839763 
136.231751 
142.993339 
151.143006 
159.700156 



5i p. cent. 



168.685164 
178.119422 
188.025393 
198.420663 



1.000000 
2.055000 
3.168026 
4.343266 
6.581091 



6.888051 

8.266894 

9.721673 

11.256359 

12.875364 



14.583408 
16.385690 
18.286798 
30.292672 
22.408663 



34.641139 
36.996403 
39.481305 
33.103671 
34.868318 



37.786076 
40.864.309 
44.111846 
47.537998 
51.153588 



54.905979 
58.989109 
63.233510 
67.711353 
73.436478 



77.419490 
82.677498 
£8.224760 
94.077122 
100.251363 



p. cent. 



1.000000 
2.060000 
3.183600 
4.374616 
5.637093 



6.975319 

8.393838 

9.897468 

11.491316 

13.180795 



14.971643 
16.869941 
18.882138 
31.015006 
33.375971 



36.672538 
S8.212eeffi 
30.90565» 
33.7699i)3 
36.78559S 



39.992/ 

43.39! 

46.99 

60.815577 

54.864512 




69.166.383 
63.705766 
68.526119 
73.639798 
79.058180 



106.766188 
113.637274 
120.887324 
128.536127 
136.605614 



84.801677 

90.880778 

97.343105 

104.183765 

111.434780 



119.120867 
127.268119 
135.904206 
145.058458 
154.761966 



145.118923 165.047684 
154.1U0464 175.950545 
163.5731i89 187.507577 
173.5:2669 199.758032 
184.119165 212.743514 



178.50.30381209.347990 



195.245720 226.508125 
206.9842.34 241.098C12 
219.368367 356.564529! 
2:«.433627. 272.958401' 
246.2174771 3L0.335i;0 fi| 
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[am. xts* 



TttmraMoatt WofttH ot am annvitt or $1 00 titoM 1 tkar to 50* 



Ve&r. 


3 p. cent. 


3i p. cent. 


4 p. eent. 


4i p. cent. 


6 p. eent. 


5i p. eent. 


6 p. cent. 


Year. 


1 


0.97087 


0.96618 


0.96154 


0.96694 


0.95338 


0.94786 


094339 


1 


S 


1.91347 


1.89969 


1.88609 


1.87367 


1.85941 


1.84631 


1.83339 


3 


3 


3.83861 


3.80164 


8.77509 


3.74896 


8.73335 


8.69793 


3.67301 


3 


4 


3.71710 


3.67^08 


3.63990 


3.58753 


3.54595 


3JS0514 


3.46511 


4 


5 


4.57971 


4Uil505 


4.45183 
5.34314 


4.38998 


4.33948 


4.37(68 


4.31336 


5 


6 


A.41719 


5.33855 


6.16787 


6.07669 


4.99553 


4.91733 





7 


6i2303& 


6.11464 


6.00305 


5.89370 


5.78637 


5.68397 


5.58338 


7 


6 


7.01969 


6.87396 


6.73374 


6.59589 


6.46331 


6.33467 


6.80979 


8 


9 


7.78611 


7.60769 


7.43533 


7.36879 


7.10783 


6.95330 


6.80169 


9 


10 


8.53030 


8.31661 


8.11090 


7.91373 


7.73173 


7Ui3763 


7.96009 


10 


11 


9.35363 


9.00155 


8.76048 


6.53893 


8.30641 


8.09354 


7.88687 


11 


13 


9.95400 


9.66333 


9.38507 


9.11858 


8.86335 


8.61853 


8.38384 


13 


13 


10.63495 


10.30374 


9.66565 


9.68285 


9.39357 


9.11708 


8.85368 


13 


14 


11.3i)607 


10.92052 


10.56313 


10.32383 


9.89864 


9.58965 


9.89498 


14 


19 


11.93794 


11.51741 


11.11839 


10.73955 


10.37966 


10.03759 


0.71825 


10 


16 


13.56110 


1309413 


11.65230 


11.33401 


10.83777 


10.46316 


10.106R9 


16 


17 


13.16612 


12.65132 


12.16667 


11.70719 


11.37407 


10.86461 


10.47?i6 


17 


18 


13.75351 


13.18968 


12.65930 


12.15990 


11.68959 


11.34607 


10.83760 


18 


19 


14.33380 


13.70984 


13.13394 


12.59329 


13.08533 


11.60765 


11.15P13 


19 


30 


14*87747 


14.21340 


13.59033 


13.00794 


13.46331 


11.95034 


11.40993 


SO 


31 


15.41503 


14.69797 


14.03916 


13.40473 


13.83115 


13.37534 


11.76408 


31 


1^ 


15.93693 


15.16713 


14.45113 


13.78443 


13.16300 


13.58317 


13.04158 


23 


33 


16.44361 


15.63041 


14.85684 


14.14777 


13.48867 


13.87504 


13.30338 


33 


34 


16.93554 


16.05837 


15.34696 


14.49548 


13.79864 


13.15170 


13.55036 


84 


33 


17.41315 


l(j.48151 


15.6330d 


14.83831 


14.09394 


13.41391 


13.78336 


35 


36 


17.87684 


' 16.890.15 


15.98377 


15.14661 


14.37518 


13.66350 


13.00.317 


36 


87 


18.3i70a 


17.38536 


16.33959 


15.45130 


14.64303 


13.89810 


13.31063 


37 


38 


18.76411 


17.66703 


16.6630" 


15.74287 


14.89813 


14.13142 


13.40616 


38 


39 


19.1H845 


18.03577 


16.98371 


16.02181i 


15.14107 


14.33310 


13.59073 


89 


30 


19.60044 


18.39305 


17.39303 


16.388811 


15.37345 


14.53375 


13.76483 


30 


31 


30.00043 


18.73638 


17.58849 


16.64439 


15.59381 


14.72393 


1.^98909 


31 


33 


20.38877 


19.06887 


17.87355 


16.7888!! 


15.80268 


14.90420 


14.06404 


33 


33 


30.76579 


19.39021 


18.14765 


17.02286 


16.00255 


15.07507 


14.33033 


33 


34 


31.13184 


19.70068 


18.41120 


17.34676 


16.19390 


15.33703 


14.36814 


H 


95 


31.48733 


30.00060 


18.66461 
18.90!^8 


17.46101 


16.37419 
16.546P5 


15.39055 


14.49835 


26 


36 


31.83335 


30.39049 


17.66604 


15.63607 


14.63099 


36 


37 


32< 16734 


30.57053 


19.14258 


17.86334 


16.7112'.* 


15.67400 


14.T3678 


37 


38 


23.49340 


30.84109 


19.36786 


18.04999 


16.86789 


15.80474 


14.84608 


38 


39 


32.808$^3 


31.1(h250 


19.58448 


18.23965 


17.01704 


15.93866 


14.94907 


39 


40 


33.11477 


31.35507 


19.79277 


18.40158 


17.15909 


16.04612 


15 04630 
15.13803 


40 


41 


33.41340 


31.59910 


19.99305 


18.56611 


17.39437 


16.15746 


41 


43 


33.70136 


31.83488 


30.1856.3 


18.73355 


17.43331 


16.36399 


15.33454 


43 


43 


33.98190 


32.06369 


30.37079 


18.87421 


17,54691 


16.36303 


15.30617 


43 


44 


34.35427 


82.28279 


30.54884 


19.01838 


17.66377 


16.45786 


15.38318 


44 


43 


34.51871 


23.49545 


20.72004 


19.15635 


17.77407 


16.54772 


15.45563 


45 


46 


34.775'15 


33.70093 


30.88465 


19.388.17 


17.88007 


16.63S83 


15.53437 


46 


47 


35.03471 


33.89943 


31.043:^4 


19.41471 


17.98102 


16.71357 


15.58903 


47 


48 


35<3667l 


33.09134 


31.19513 


19.53561 


18.07716 


19.79011 


1565003 


48 


49 


35.50160 


33.37656 


31.34147 


19«65130 


18.16873 


16.8696(> 


15.70757 


49 


, » 


35.73976 


33.45563 


31.4831^ 


19.76301 


18.3551)3 


16.93143 


15.76186 


50 
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143. EXAMPLES TOB THE PUPIL. 

1. If a person saves 9250 per annnm, and invests it at 7 
per cent, compound interest, how much will he be worth at 
the end of 25 years ? Am. 914530.65. 

2. What is the amount of an annuity of $500 payable 
semi-annually^ forborne for 7 years, at 6 per cent, per annum ? 

3. What is the amount of a quarterly annuity of 9400, 
in arrears for 5 years, at 5 per cent. ? Ans. 99025.19. 

4. What is the amount of an annual salary of 91000 for 
10 years, at 6 per cent. ? 

5. What is the amount of a quarterly rent of 9200 for 
8 years, at 6 per cent. ? Ans, 92608.24. 

6. What is the amount of a pension of 9400 a year, 
payable semi-annually, for 8 years and 6 months, at 7 per 
cent, per annum ? 

7. What is the amount of a rent of 91500, ten years for- 
borne, at 5 per cent, per year ? 

8. An estate that yields an annual income of 92000, is 
offered for sale for the amount of 10 years' income at 6 per 
cent, compound interest. What is the price of the estate ? 

9. What is the amount of a salary of 81300 for 16 
years, at 6 per cent, compound interest ? 

Ans. 930754.73. 

10. What is the present worth of an annual salary of 
$800 to continue 8 years, at 5 per cent, compound interest ? 

Am. 95170.57. 

11. What is the present worth of an annual income of 
9500, to continue 11 years, at 6 per cent, compound in- 
terest ? 

12. What is the present worth of a rent of 9200, to con- 
tinue 5 years, at 6 per cent, compound interest ? 
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13. What is the present worth of a semi-aunual pension 
of $175; to continue 9 years^ at 7 per cent, compound in- 
terest? Ans. $2308.19. 

14. What is the present worth of an annuity of $3000 
for 7 yearS; at 3 per cent, compound interest ? 

15. What sum invested at 6 per cent, compound interest, 
will yield me an income of $1600 per annum, for 25 years ? 

16. What sum at 5 per cent, will yield an annual income 
of $1200 for 15 years ? 

17. A gentleman wishes tor present his estate to his chiU 
dren, reserving enough to yield $700 per annum for 15 
years. How much must he reserve, allowing 5 per cent, 
compound interest ? Ans, $7265.76. 

18. For how much should an estate that rents for $175 
per year, be sold, to allow the purchaser 6 per cent, interest 
on his investment ? 

19. What is the par value of an annual income of £500 
in the 4 per cent, consols ?* 

20. What sum of money must be laid out in the 3 per 
cent, consols., at 68 per cent, of the par value, to yield an 
income of £1000 ? . Ans. £22666 13«. 4d. 

21. What sum of money at 4j per cent, will yield an 
annual interest of $620 ? 

22. What sum, invested in an estate that rents for $400 
per annum, will yield an interest of 8 per cent. ? 

23. A farm rents for $750 per annum. For what price 
should it be sold, when money is worth 6 per cent, a year ? 

24. What sum of money must a man lay up annually, 
to amount to $10000 in 20 years, the investments being all 
made at 6 per cent, compound interest? Ans. $271.84. 

^— «— . Ill I II lllill.l.lli, 1 I ^ t !■ I II. . 

* Consols., is an abbreviatiun for the consolidated annuities of the 
British National Debt 
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25. The executors of an estate wish to dispose of an 
unexpired lease that has 8 years to run, for a premium of 
$1500. What amount must be added to the annual rent^ 
for that purpose ? Ans, 9241.56. 

26. What is the present worth of an annuity of 91100, 
to commence in 3 years and continue for 8 years, interest 
at 6 per cent? Am. 95735.25. 

27. What is the present worth of a perpetual annuity 
of 9300, to commence in 2 years, at 5 per cent, interest ? 

28. A father leaves an annual rent of 9400 to his eldest 
child for 5 years, and the reversion of it for the 8 succeed* 
ing years to his youngest child. What is the present worth 
of each legacy, at 7 per cent. ? 



-¥*- 



XX. MISCELLANEOUS PROBLEMS. 

144. Mensuration. 

problem i. 

To find the area of any surface bounded by four sides^ 
the opposite sides being equal. 

RULE. 

Multiply one of the sides hy the perpendicular let faU 
upon lif from the opposite side. 

1. The length of an oblong rectangular field is 40 rods, 
and the breadth 16 rods. How many square rods does it 
Contain ? How many acres ? 

2. Wha are the contents of a four-sided field, whose 
opposite sides are equal, the length being 81 rods^ and the 
d. stance between the longest sides, 13 rods ? 

16* 
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3. The average length of Pennsylyania is about 300 mileS) 
and the average breadth 157 miles« What is the area ? 

4. What is the area of a rhombus^ the side being 73^5 
rodS) and the breadth 61i25 rods ? 

5. How many square feet in a board that is 14|ft* long, 
and 11 inches wide ? 

6» How many square yards in a floor 14v3ft. long, and 
10-Jft. wide ? 

PEOBLEM It. 

To find the area of a trapesoid^ or figure of four sides, 
two of which are paralleL 

RtTti£» 

Multiply tiie sum (^ (he two paraUd sid^ by hxj^f tha di» 
txmoe hetijoeen them. 

7. The two parallel sides of a trapezoid measure 11 and 
15 inches respectively) and the height is 8 inches. What 
is the area f 

S^ What is the a)*ea of a field) two sides of which are 
parallel, and measure 72.5, and 89.25 rods, the distance 
between them being 39 rods ? 

9. What is the area of a trapezoid, one of the parallel 
sides measuring 96 rods, the other 68| rods, and the dis* 
tance between them being 84.6 rods ? 

PROBLEM m. 
To find the area of a triangle. 

RtJLE. 

MvlHpli/ one o/the sides by one half of the perpendicidai* 
let fall from the opposite angle. 

10. How many acres in a triangular meadow, one side 
measuring 127| rods, and the perpendicular, 82.41 rods? 
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Ilk The base of a triangular lot is 96g rods^ and the 
perpendicular distance from the opposite angle is 85 rods* 
What is the area ? 

12i What is the area of a triangle whose base is 11 1 
incheS) and perpendicular^ 28.49 inches ? 

Any surface bounded by straight lines, may be divided 
into triangles, and the area of each triangle obtained. The 
Bum of the several areas is the area of the whole surface. 

PROBLEM IV. 

To find the area of a circle. 

HULE. 

Multiply half the diameter hy half the tircuVn/erernXj m 
Multiply the square of the diameter hy .7864. 

13. The diameter of a circle is 36^ feet. What is the 
urea ? 

14. What is the area of a circle whose diameter is 9| 
miles ? 

P&OteLEM V. 

To find the area of an ellipse, the two diameters being 
given. ' 

HULE. 

Mfdtiply the hfiger hy the ehjorter diameter^ and 0ue 
product hy .7854. 

15. A house lot in the form of an ellipse has one diame- 
tet 110 feet, and the other 45 feet. What is the area ? 

16. What is the area of an ellipse, whose diameters are 
26 and 17.5 feet? 

PROBLEM vt. 
To find the surface of a sphere. 
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RULE. 

Multijply the square of the diameter % 3.1416; or, mvl' 
ii'ply the diameter hy the circumference. 

17. What is the area of the earth's surface? 

18. The circumference of a globe is 252 inches. What 
is the area t 

19. The diameter of a globe is 11.5 inches. What is 
the area ? 

PROBLEM vir. 

To find the area of the convex surface of a cylinder. 

RULE. 

Multiply tlie circumference of the hose by the height of the 
cylinder. 

20. The diameter of a cylindrical column is 6 feet^ and 
the height 60 feet. What is the area of the convex sur- 
face ? 

21. What is the area of the whole surface of a cylinder, 
whose diameter is 7.5 feet, and height 49 feet ? 

PROBLEM VIII. 

To find the solid contents of a cylinder. 

RULE. 

Multiply the area of the hose hy the height. 

22. The diameter of a cylinder is 13 inches, and the 
height 69 inches. What are the solid contents? 

PROBLEM IX. 

To find the solid contents of any cylindrical body, whose 
sides taper uniformly,* as the trunk of a tree, 

• Such a body is called tho//«»fKwi of a cone. 
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RULE. 

Mvltvply together the diameters of the two extremitiesy and 
to the product add one-third of the square of the differ- 
ence of the diameters. Multiply this sum, hy .7854, and the 
product will he the mean area between the two extremities. 
The mean area multiplied by the length, wiU give the solid 
contents, 

23. What are the solid contents of a stick of timber, 
whose length is &0 feet, the diameter of the larger end 36 
inches, and the diameter of the smaller end 30 inches ? 

24. What are the solid contents of a ship's mast, whose 
length is 35 feet, the diameter at the base 24 inches, and 
the smaller diameter 18 inches ? 

PROBLEM X. 

To find the solid contents of a sphere. 

RULE. 

Multiply the cube of the diameter by .5236. 

25. The diameter of a globe is 4| feet. What are the 
solid contents ? 

^ ^6. What are the solid contents of the earth, and what 
does it weigh, supposing the mean weight to be 5 times 
that of water */ 

PROBLEM XI. ' 

To gauge, or find the dimensions of a cask. 

* 

RULE. 

Find the diameter at the bung, the diameter at the head, 
and the length of the cask, all in inches. Subtract the head 
diameter from the bung diameter, and note the difference. 

If the staves of the cask be much curved^ multiply the dif- 
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ference by ,T ; if little curved, ^ .6 ; if a medium curve, hy 
.66; aridf if nearly or quite straight, by .b5, and add the 
product to the head diameter. The sum wiU be a mean 
diameter, by which the cask is reduced to a cylinder. 

Multiply the square of the mean diameter by the length, 
and divide the product by 359 for the contents in beer gal- 
Ions, or by 294 for the contents in wine gallons. 

27. How many wine gallons will fill a cask whose bung 
diameter is 40 inches^ the head diameter 30 inches^ and 
the length 50 inches ? 

28. How many beer gallons will a cask contain, which 
measures 31 inches at the head, 33 inches at the bung, and 
47 inches in length ? 

29. What are the contents in wine measure of a tub, 
whose inner diameter at the botton^ is 29 inches, at the top 
36 inches, and the height 30 inches? (The tub is & frus- 
tum of a cone, and the solid contents are found by Problem 
IX.) 

30. 'How many gallons will fill a chum, that is 18 inches 
in diameter at the bottom, 12 inches at the top, and 3 feet 
in height ? 

PROBLEM XII. 

To find the carpenters' tonnage of a vessel. 

RULE. 

Multiply the breadth at the main beam, half the breadth, 
and the length, together. Divide the product by 95, and 
the quotient is the tonnage. 

This is probably the best general rule for forming estimates ; 
but no rule can be given that will produce a perfectly accurate 
result. The rule employed by government, in the collection of 
reyenue, gives about | of the tonnage thus obtained. 
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31. WHat is ^he tonnage of a vessel; whose length is 70 
feet; and breadth 25 feet ? 

32. The length of a vessel is 163 feet, and the breadth 
31 feet. Eequired the tonnage. 

33. Find the tonnage of a vessel that is 113^ feet long, 
and 24 1 feet wide. 

34. What is the tonnage of a ship that is 116 feet long, 
and 31 feet wide f 

14S* Philosophical Problems. 

PROBLEM I. 

To find the specific gravity of a body. 

RULE. 

If the hody is heavier than watery weigh it Voth in water 
and out of water, and the difference will be the weight lost 
in the water. Then, the weight lost in the water : the whole 
weight : : ^ »pecific gravity of water* : the specific gravity 
of the hody. 

But if the hody is lighter than water, attach to it another 
hody heavier than water, so that the two may sink together. 
Weigh the two together, and the heavier hy itself, both in 
water and in the air, and find the loss of each in the water. 
Subtract the less loss from the greater, and say, the last 
remainder : the weight of the body in air : : the ^ecific 
gravity of water : the specific gravity oftJie body, 

1: A piece of gold weighed 364dwt. in water, and 
38jjdwt. in the air. What was the specific gravity ? 

* The Bpecifie gravitj of water is 1. A cubic foot of water weighs 
about lOOOoz., Av. Therefore, the specific gravitj of &nj body in 
thousandths, will represent the weight of a cubic foot in ounces. 
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2. What is the specific gravity of a body that weighs 13^ 
pounds in the air^ and 9| pounds in water ? 

3. What is the weight of a block of oak, that contains 
13 1 cubic feet; the specifie gravity being .925 ? 

PROBLEM II. 

To find the distance at which bodies may be seen at sea^ 
or on level ground^ their height and the height of the eye 
being known. 

BULE. 

To the earths s diametery (41815224 feet,) add the height 
of the eye, and multiply the sum by the height of the eye. 
The square root of the product is the distance at which an 
object ON THE SURFACE of the earth or water can be seen. 

Work in the same way with the height of the objecty and 
the sum of the two results is the distance at which ^ object 
may be seen. 

How far may a mountain, that is 1}^ miles high, be seen from 
the masthead of a ship, 60 feet above the surface of the water ? 

V (41815224 -t- 50fx 50 = 45724ft., or 8|m. 

V (41815224 + 7920) x 7920 = 575534ft., or 109 m. 

Ans, 117fm. 

4. How far can Bunker Hill Monument, which is 282 
feet above the level of the sea, be seen from the deck of a 
vessel, the spectator's eye being 15 feet above the water ? 

5. How far may a mountain 2| miles high, be seen from 
the masthead of a vessel, 40 feet above the water ? 

PEOBLEM in. 

To determine the distance of a gun, or a thunder-cloud, 
from seeing the flaah, and hearing the report. 
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Multiply the number of letonds that elapse hetioeen the 
fiaih, and the report hy 1142, /or the distance in feet. 

6. Four and a half seconds after seeing the flash of ft 
cannon, the report was heard. What was the distance? 

7- Wbat is the distance of an electrical cloud, if the 
thunder is heard in 2 j seconds after the flash is seen T 

PROBLEM IV. 

To find the pressure of water against the banks of a 
stream or the dam of a pond. 

KULE. 

Multiply the area of the hank by one-half the depth of As 
water, /or the cubical amtente of a column of water equiva- 
&n( to the pressure. 

8. The gate of a floom is 18 feet deep and 16 feet wide. 
What pressure does it sostain ? 

9. What amount of pressure is snstained hj a bank 
whose area is ?694 feet, the average depth of water being 
10.5 feet? 

140> MISCEUJLNEOns EXAHPLXB. 

1. The tail of the comet of 1811, when at its greatest 
length, was computed to extend 23 million miles. Reduce 
this sum to inches. 

2. The year 45 B. C., the year in which the Julian 
calendar was introduced, was made to contun 445 days. 
How many more seconds did it contain than a solar year ? 

3. Reduce to miles and decimals of a mile, the height 
of each of the following volcanoes : Etna, 10870ft. ; Vesu- 
vius, 3932ft.; Hecla, 5500ft.; Cotopaxi, 18867fl.; Anti- 
sana, 19136ft. 

17 
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4. Eaton Hall, in England, the seat of the Earl of 
Grosvenor, cost £400000.* If this amount should be in- 
\ested at 6 per cent., how many teachers could be supported 
from the income, at an average salary of £150 ? 

6. Plymouth Breakwater, which contains 2000000 tons 
of stone, was built at the estimated expense of £1170000.* 
Estimating the pound sterling at $4.84, what was the cost 
of the stone per ton ? 

6. How many pounds of lead could be extracted from 
175 tons of galena, the ore yielding 70 per cent. ? 

7. The Vatican, at Rome, contains 11000 apartments.* 
How many acres does it cover, the length being 1200ft., 
and the breadth lOOOffc. ? 

8. The cathedral of Milan is 454ft. long, 270ft'. wide,^ 
and the height of the tower is 335ft.* Find the dimen- 
sions of a model, 4ft. long. 

9. The head of the Scheremetor family, in Russia, is 
said to have 125000 serfs, valued at 150 roubles «ach.* 
What would be their value in Federal Money, at 40 cents 
per rouble ? 

10. The cathedral church of Kasan, in St. Petersburg, 
cost fifteen million roubles, and was built after a design 
furnished by a slave.* Reduce the cost to French cur- 
rency, estimating 9 roubles as equivalent to 20 francs. 

11. A mass of silver was detached by lightning from a 
mountain near La Paz, in Bolivia, for which $11269 was 
paid.* What would be the weight of such a mass, sup- 
posing it to have been sold at 81.16 per ounce Avoirdupois ? 

12. The walls of Media, 100ft. high and 20ft. thick, 
reached 75 miles from the Tigris to one of the canals of 
the Euphrates.f Find their contents in solid yards. 

♦ Murray. f Edinburgh Review. 
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13. The Taj Mahul, in India, the mausoleum of Shah 
Jehan's queen, who died in 1681, occupied 20000 men for 
22 years, and cost £31748021.* Estimating the average 
wages of each man at $3 a week, what would be the cost 
of the materials used in building it ? 

14. The coal fields of America have been estimated to 
cover 7000 square miles. If the average yield is 6000000 
tons per square mile, and the annual consumption 12000000 
tons, how long will it be before the supply is exhausted ? 

15. The canal connecting Amsterdam with the Eelder, 
is 50 miles long, 125ft. wide at the surface, 36ft. at the 
bottom, and 21ft. deep.f How many hogsheads would it 
contain? Ans. 52992000M<f. 

16. The colossal equestrian statue of Peter the Great, 
stands on a block of black marble that weighs 1500 tons.f 
If the specific gravity of the marble is 2 600, J what are its 
solid contents ? Ans. 20677c. ft. nearly, 

17. 'Find the cube root of 9, to six decimal places. 

18. By accounts accurately kept from 1780 to 1752, the 
number of deaths in Batavia, in an average population of 
70000, amounted to llOOOOO.f What was the annual per- 
centage of deaths ? 

19. The salt springs of Salina, in New York, yield a 
bushel of salt for every 45 gallons of water. In 1826, 
they yielded 827508bu. ; in 1830, 1485446bu. ,• in 1885, 
2209867bu.f How many hogsheads of the water were 
evaporated in each of these three yeai's ? 

20. The flea, locust, and grasshopper, jump 200 times 
their own length. If men could do the same, what would 
be the height of a man who could jump J of a mile ? 

.21. It has been calculated by many naturalists, that the 



* Edinburgh Review. f Murray. X 2600oz. per cubic foot. 
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elm-tree produces yearly 630000 seeds. If every seed 
should be fertile, what area would be covered by the prod- 
uce of a single crop, allowing each tree to occupy 100 
square feet ? 

22. It has been calculated that an acre of land, contain- 
ing 640 trees, of the average diameter of eight inches, will 
throw oflf, through the leaves, 3875 gallons of water in 12 
hours. At this rate, what will be the average exudation 
of each tree, per hour ? 

23. The largest known current of lava, is the one which, 
in 1783, covered a territory in Iceland, 20 leagues in 
length and 4 in breadth.* Estimating the average depth 
at 3 feet, and the weight at 1 ton per cubic yard, what 
would be the weight of the whole ? 

24. Powerscourt Fall, in Wicklow county, Ireland, is 360 
feet high.* At what distance is an observer, who finds 
that a two-foot rule, held 18 inches from the eye, intercepts 
the rays from the top and base of the Fall ? 

25. The most elevated of the Pyrenees, is Mount Perdu, 
which is 11168ft. high. How would this altitude be repre- 
sented, assuming the height of Mount Etna, (10870ft.,) as 
the unit ? 

26. Not less than $1647901018 were obtained from the 
silver mines of Potosi, in 255 years.* What was the 
average produce per annum, in sterling money, estimating 
the pound at $4.84 ? 

27. The cathedral of Montreal, which is 255ft. long, 
134ft. wide, and 220ft. high, will hold 10000 people.* 
What would be the dimensions of a building on the same 
model, that would hold 5000 ? 

Partial Ans. Ibbl/t. high. 

* Murray. 
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28. Broadway, in the city of New York, is 80ft. wide, 
and 2 miles long.* How many acres does it contaiu 7 

Am. 19 J I acre*. 

29. According to Herodotus, the walla of Babylon were 
60 miles in circnmfeTenoe, 865ft. high, and so broad that 6 
chariots could drive abreast. Estimating the average breadth 
of the space occupied by each chariot, at 5ft., how many 
cubic yards woald such a wall contain, if solid, the city 
being square? Ans. 128431333J ya»vft. 

30. On one occasion, in the year 1760, a pile of aromat^ 
ics was burned, near the Stadt-house in Amsterdam, valued 
at 8 raillion livres.* Estimating the pound sterling at 25| 
livres, or M-80, find the value of the pile in Federal 
Money. Am. S1491262.13. 

31. The Fall of Tequendama, near Bogota, is 40ft. wide, 
and 650ft. high.* Reduce each of these dimensions to 
decimals of a furlong. 

32. Gmelin asserts that, at Tobolsk, a man may live 
comfortably on 1^ guineas per annum. At this rate, what 
population could have been supported by the army expendi- 
tures of the United States, in 1847, (J41281606,) estimating 
the English shilling at 24 cents? Ans. 5460529. 

33. The fishery of coral, in Algiers, produces an annual 
value of about £1000000. How many laborers could be 
hired with this amount, at 24s. 7d. pec week ? 

Am. 15645 lahorer*. 

34. Find the 8th root of 3512479453921. 

35. The distance from Washington to Portland is 542 
miles.f If a man should start from Washington, and travel 
3 miles the first day, 5 miles the second day, and so on, in 

* Uorra;. f U. S. Almanu. 
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arithmetical progression^ in what time would he reach 
Portland? Ans, 22^^ days. 

36. If the multiplicand is 7, and the product 2, what is 
the multiplier t 

37. The dividend is 1; and the quotient 8 ; what is the 
divisor ? 

38. The dividend is 6|, and the quotient 18 1 ; what is 
the divisor ? 

39. The sum of two numbers is 7-J, and one of the num- 
bers is 4.759; what is the other? 

40. The difference of two numbers is 13|, and the 
greater number is 29.43 ; what is the less ? 

41. The solid contents of one of the blocks of marble, 
in the walls of Baalbec, is 9072c. ft.* What would be the 
side of a cubical block, of the same solidity ? 

42. On the Sparrowhill, in Moscow, the Emperor Alex- 
ander, in 1817, laid the foundation of the "Temple of our 
Saviour," which, if completed, will be the most gigantit) 
structure in the known world. It is to be 770ft. high, 
fronted by a colonnade 2000ft. long.f Required the least 
number of miles which is a common multiple of these di- 
mensions. Ans. 175 Tniles. 

43. K. has a farm of 400 acres, for which he gave $75 
per acre. There is a bed of sand extending over the whole, 
which is worth $1 per ton, the expense of digging and 
delivering being 50ct. per ton. Allowing 6 per cent, 
interest on the cost of the land, and estimating the yield 
of sand at 5 tons per square rod, what is his profit on the 
sale of 10000 tons per annum ? • 



* BTesbit f Murray. 
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44. The sum of two numbera is 7,%, aad their difference 

^ ^fj ^^t ^^ ^Q onmbersF 

45. What number must he aubtracted from 39g to leave 
V^, ? 

46. What number must he added to 23 -^^ to make 47.432 7 

47. What number must be muUiplJed by 3|, and the 
product divided by 7.365, to give 8| aa a quotient? 

48. What is the difference between ^g and *^ of 7T. 
15cwt. 3qr. ? 

49. In the tomb of one of the Incas, £150000 ia gold 
was found.* What was the weight of the whole, estimating 
the average fineness of the gold at 18 carats, a pound ater* 
ling containing 113.001 graina of pure gold ? 

Atis. it. 8cic(. 3qr. 8.6tt. 

50. It has been eatimaled that the loas of life from acci- 
dents, in every mile of travelling by steam, is only as 1 to 
14661467, and the reception of any injury whatever, is 
only as 1 to 7850738. f At this rate, how many timca 
could a steamer, with 50 passengers, cross the Atlantic, 
(3000 miles,) without accident, and how many times with- 
out loss of life 1 And what would be each passenger's 
chance of safety ? 

Partial An). 52 times without accident; 97 timet 
without loss of life. 

51. What is the difference between 28 milea, and 27m. 
7fur. 39r. 5yd. 2ft. llin.? 

52. Reduce J of 9m. 7fur. 39r. 5yd. 2ft. to inchcB. 

53. If from a purse containing £35 7s. lid., I pay to 
each of 15 laborers, £1 9s. 8Jd., how much will be left? 

54. Find the sam, the difference, and the product of 
874.91, and 42A- 
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55. The density of the atmt)sphere is supposed to dimin- 
ish in a geometrical ratio, being only -^ as great at an ele- 
vation of 3 miles, as at the surface of the earth. The 
density at the surface being represented by 1, what will 
represent the density at the height of 12 miles ? At the 
height of 18 miles? 30 miles? 15 miles? 24 miles? 

56. There are 48 libraries in Europe, numbering 100000 
volumes and upwards,* viz : 



LIBRAKT. VOLS. 

Paris National Library, 824000 

Munich Royal Library, 600000 

St. Petersburg Imp. Lib., 446000 

London British Museum, 435000 

Copenhagen Royal Library, 412000 

Berlin Royal Library 410000 

Gottingen University, 360000 

Vienna Imperial, 313000 

Dresden Royal, 300000 

Breslau University, 250000 

Do. do. 320000 

Oxford Bodleian, 220000 

Madrid National, 200000 

Tubingen University, 200000 

Munich do. . 200000 

Wolfenbuttel Ducal, 200000 

Heidelberg University, 200000 

Stuttgard Royal, 187000 

Paris Arsenal, 180000 

Milan Bresa, 170000 

Cambridge University, 166724 

Hamburg City, 152000 

Darmstadt G. Ducal, 150000 

Paris St. Genevieve, 150000 

Florence Magliabecchian, 150000 

Naples Royal, 150000 

Bologna University, 150000 



AVTHOSITT. 

Brit. Quart. Rev., VI., 113. 
De Reiffenberg, P^lerinage. 
Russ. Off. Reports. 
Pari. Returns, 1849. 
Constantin Bib. Pub. 
Edwards' App. to Rep. 

Do. do. 

Serapeum, Nov., 1846. 
Petzholdt, Dresden, Bib. 
Edwards, ut supra. 
Petzholdt Addressbuch. 
ParL Returns, 1849. 
Rep. on B. Museum, 1836. 
Edwards' App. to Rep. 

Do. do. 

Petzholdt Anzeigdr. 
Meyer. Convers. Lex. 
Petzholdt Addressbuch. 
Br. Quart. Rev., VI., 103. 
Eland., North Italy. 
Pari. Returns, 1849. 
Edwards' App. to Rep. 
Petzholdt Addressbuch. 
Rep. on B. Museum. 
Guida di Firenze. 
Valery Voy. Liv., XII. c. v. 
Edwards, ut supra. 



* J. G. Cogswell, Esq. 
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AITTHOSITT. 

Petzholdt Addressbuoh. 
Pari. Returns, 1849. 
Diet. Ency. de la France. 
Annuaire de la Biblioth. 
Edwards, ut supra. 
Constantin Bib. Pub. 
Serapeum, Nov., 1846. 
Petzholdt Addressbuch. 
Report on B. Museum. 
Edwards' App. to Rep. 
Petzholdt Addressbuch. 
Diet. Ency. de la France. 
Edwards, ut supra. 
Do. 

Rep. on Br. Museum. 
Brit. Quar. Rev., VI., 118. 
Constantin Bib. Pub. 
Petzholdt Addressbuch. 
Baird's Northern Europe. 
Greatly overrated. 
Petzholdt Addressbuch. 

Assuming the library at the University of Turin as the 
unit, what numbers would represent each of the others ? 

67. From f of 3T. 17cwt., subtract ^^^ of 7T. 3cwt. 
Iqr. 181b. 

58. What will be the freight of 173cwt. for 89f miles, 
if $7.63 be paid for carrying II/5 tons, 9| miles ? 

59. Bought 16cwt. 3qr. 161b. of rice, at $4.00 per cwt., 
and 9cwt. 2qr. 51b. of pearl barley, at $4.37^ per cwt. 
How much would be gained on the whole, by selling each 
at 4| cents a pound ? 

60. If 63|yd. of broadcloth cost $255, at what price 
must it be sold per yd. in order to gain $25.50 ? 



LIBRAKT. 


VOLS. 


Ootha G. Ducal, 


150000 


Edinburgh Advocates*, 


148000 


Ajaccio Town, 


140000 


Brussels Royal, 


183500 


Prague University, 


] 30000 


Rome Casanate, 


120000 


Vienna University, 


115000 


Leipsic do. 


112000 


Copenhagen do. 


110000 


Turin do. 


110000 


Weimar G. Ducal, 


110000 


Bordeaux city. 


110000 


Louvain University, 


105000 


Dublin T. College, 


104239 


Rome, Vatican, 


100000 


Hague, Royal, 


100000 


Paris Mazarine, 


100000 


Parma Ducal, 


100000 


Erlengen University, 


100000 


Upsala University, 


100000 


Escurial Royal Library, 


100000 


Bonn University, 


100000 
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61. A hogshead of sugar at 97.00 per cwt. cost $43.75. 
What did it weigh ? 

62. Smith & Jones commence business with a capital of 
$5000, and at the expiration of 4 years, their profits have 
been so great that their capital has increased to $18500, 
the amount of their sales, during the fourth year, being 
$35700. Estimating the ratio of the sales to the capital, 
as uniform, it is required to find the average annual per- 
centage of increase in the amount of business, the amount 
of business transacted each year, and the average per- 
centage of the profits on the amount of business. 

Ans, Average annual percentage of increase 38.69 + 
per cent. ; 
Amount of business, \st year, $13381.88 

2d year, $18559.55 
Myear, $25740.55 
^th year, $35700 ; 
Percentage of profits on the amount of business, 
14.456 -f per cent. 

63. Kensington GTardens, in London, contain 227 acres; 
Hyde Park, 380A. ; Green Park, 56A. ; St. James's Park, 
connected with Grreen Park, 87A. ; Regent's Park, 372A. ; 
terraces and canals connected with Regent's Park, 80A. ; 
public squares in various parts of London, lOOA.* To 
how many enclosures of the size of Boston Common, 
which contains 45 acres, are these grounds equivalent ? 

64. The atmosphere has been estimated to contain 3000 
billion lb. of carbon. How many cords of wood would 
weigh the same, at 70QJb. per cord ? 

65. How much shalloon that is |yd. wide will line 14J 
yards of cloth that is l|yd. wide ? 

* Colman. 
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66. What is the price of 16 boxea of nuutis, each hold- 
ing 9^1b., at 9J cents per lb. ? 

67. How much money that is 9 per cent, below par, will 
pay a debt of S187.50 ? 

68. If 9 men mow 10 acrea of grass in a day, how much 
will 11 men mow in 2J days? 

69. In what time will S150 gain $6.37J at 6 per cent, 
simple interest ? 

70. Dr. Ure estimates the latent heat of steam at 967". 
At this estimate, how much coal would be sufticient to raise 
the temperature of a hogshead of water 10°, supposing 
8.41b. to sufficient to convert a c. ft. of boi^ng water into 
steam? Ans. JJI^Jffi. 

71. "A traveller pays away one-half at Pryag; from 
the remainder he pays two-ninths at Benares; from the 
remainder he pays one-fourth for customs ; from the re- 
mainder six-tenths are paid at G-aya, and there remain 63, 
which he brings home. What was the original sum ?"* 

72. If 41.6 per cent, of the profits of a business are 
allowed for salaries, and the balance is divided among the 
partners in proportion to their capital, and if the gross profits 
of a year's sales are 37J per cent, of the capital, what per- 
centage docs the capital gain ? Ans. 21.9 per cent. 

73. The length of the Capitol at Washington, is 350 
feet, and the height of the dome is 145ft. Find in sevenths, 
the square root of the ratio of the height of the dome to 
the length of the bnilding, Ans. ±--'i'-?^-l5-+. 

74. When molasses is 31j cents a gallon, how many 
hogsheads, each holding 97gal. 3qt., can I buy for $366.56 J ? 

75. What will be the price of 7 bales of sheeting, each 
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bale containing 9 pieces, and each piece measuring 30|yd., 
if 26yd. cost ?2.92^ ? 

76. Bought 39^ bushels of potatoes for $12.87^. At 
what price per bushel must they be sold, in order to gain 
15 per centf. ? 

77. What is the interest of 89431 for 3yr. 7mo. 13dy. 
at 7 per cent. ? 

78. How much may a man spend per day, whose income 
is $500 a year, after deducting j^^ per cent, for taxes ? 

79. According to Chateau vieux, the population of France 
was estimated, at the time of his writing, at 32000000, of 
which the land proprietors and their families embraced 
20000000; the agricultural laborers and their families, 
3000000 > and the artisans employed in agricultural dis- 
tricts, 2000000; making 25000000 residents of agricul- 
tural districts, and leaving only 7000000 who dwelt in 
towns.* Required the percentage of the entire population 
represented by each of these classes. 

80. By the same authority it appears, that there are, 
in France, about 4000000 landed proprietors, of whom 
2787112 are small proprietors, occupying an average of 
twelve English acres each ; and of this number 1243200 
are possessed of various quantities, none exceeding five 
English acres.* Find the percentage of the entire popula- 
tion represented by each of these numbers. 

81. The anthracite coal region of Pennsylvania, covers 
624000 acres.f To how many square miles is this equiva- 
lent ? 

82. A silver mine in Pavilion, Mexico, yielded $4000000 
in 6 months.f At this rate, what would be the annual 
yield in pounds sterling, estimating the pound at $4.84 ? 

Ans, £1652892 11a. 3c?. 



* Dr. Swift, '• Education and Crime." f Murray. 
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83. How many pieces of merino that is worth J8| per yd., 
can be bought for $71.26, there being 28^ yards in a piece ? 

84. Bought 7 hogsheads of sugar at J6.76 per cwt. To 
what did it amount, the gross weight being 6cwt. 3qr. 191b., 
tore 251b. per hogshead ? 

85. ** The Twenty-first Annual Keport of the Treasurer of 
the Worcester County Institution for Savings, respectfully 
submitted to the corporation, is as follows : 

Prom the 12th day of April, 1848, to the 11th day 
of April, '1849, he has receiyed, in 3106 de- 
posits, the sum of 

There have also been added to the accounts of de- 
positors the semi-annual dividends of January 
and July 1848, amounting to ... . 

And the extra dividend made at the end of five 
years, in July, 1848, being 2 J per cent, per year, 
in addition to the semi-annual dividends, . 



$171525.94 



41030.95 



79059.41 



$ 



$302741.65 



In the same time he has paid, in 2584 payments 

to depositors, the sum of 

The reduction of the capital, or amount standing 
to the credit of the depositors since April, 
lc$4o, is....*. « 

Number of new accounts opened, • 1,106 

Number of accounts closed, > • 1,209 

Present number of depositors, . 6,514 ' 

Average amount of depositors' accounts, 

State op Worcester County Institution for Savings, Wednesday, 

April 11, 1849. 

The Treasurer charges himself for amount due to 

6514 depositors, and credited on their accounts, $1059124.13 

For balance due to sundry depositors, not on in- 
terest, . 1027.20 

Dividend of January, 1849 20487.01 

Profits received and undivided .... 3784.69 



18 
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And is credited^- 

By amount of Bank Stock, ^187880.00 

By United States Stock 102700.00 

By Notes of the County of Worcester and of Towns, 176819.07 

By Notes secured by pledge of Boston Water Loan, 6900.00 

By Notes secured by pledge of Bank Stock, . 82600.00 

By Notes secured by Mortgage of Beal Estate, . 547531.16 

By Notes with Personal Security, . . . 75692.44 

By Cash, $ 



$ 
April 18, 1849. Sam'l Jxnuiboh, Treasurer." 

Supply all the blanks in the foregoing renprt. 

86. What will be the price of 13 bags of cotton^ each 
weighing 5cwt. Iqr. 111b., at 11 * cents per pound ? 

87. If ^ of I of 5jyd. of cloth cost «10|, what will 
17.63 yards cost? 

88. At £1 lis. per yard, what will be the price of 3qr. 
8na. of cloth? 

89. The silver mine of Valenciana, in Guanaxuato, yielded 
165 million dollars between the years 1766 and 1803.* 
What was the average yield per month ? 

90. What is the fifth power of 17f ? 

91. According* to a recent estimate, the annual con- 
sumption of lucifer matches in Great Britain is about 
5000000000. What would they be worth, at a halfpenny 
a gross ? 

92. The thickness of a soap bubble, just before it bursts, 
is about 5u^ Jq^u of an inch. How many such thicknesses 
would reach from the earth to the sun, 96000000 miles ? 

93. A. lent B. J685 for 3^ months; what sum ought A, 
10 receive in return, to use 7| months ? 

* Murray. 
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94. How much coffee, at 8j ceota a pound, ehonld be 
given in exchange for ^j- of 2cwt. Sqr. 161b, of tea, at 75 

centfl a pound ? 

95. If 163, 87J will porchaee 8«cwt. of butter, how 
much must I give for 7cwt. Iqr. 13jlb. ? 

96. A bankrupt can pay but 63^ per cent, of hie debte. 
How much will be received by a creditor for 8765. 62J 7 

97. If f of 7»j of a ship be sold for 12150, what is the 
value of f of I of the remainder ? 

98. The fibrils of the strawberry leaf-stallt are not more 
than TjJnn of «n inch in diameter. How many could ba 
arranged in a square foot ? 

99. A bar 1 inch square, of best cast Iron, may be 
extended by a weight of 9^ tons; a bar of the beat 
wrought iron by a weight of 30 lons_. What weight would 
be required to extend a bar of each of these materials, 1 Jin. 
in diameter? Ant. 21{J(on3; 67^ tons. 

100. A bin 6ft. long, 4ft. wide, and 5ft. high, is filled 
with coal. How much coal is there, allowing a cubic yard 
for a ton ? 

101. Some one has made the following calculation : 

"I have been married 32 years, during which time T 
have received from the hands of my wife three cups of 
coffee each day, of half a pint each; yet in that period, I 
have scarcely varied in weight myself, from 1601b." How 
many gallons of coffee did he drink during the time, and 
how many times bis own average weight, estimating the 
weight of the coffee at 1 lb. 2oz, per pint? 

102. What is the value of 87 barrels of oil, each con- 
taining 85^gal., at 9| cents per pint? 

108. If a laborer receives $1.50 for every working day, 
how much can he spend each year, and save S125? 
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104. When taxes on all real and personal property are 
ntvcd at 3 mills on every dollar, what must be paid by a 
man who is worth $7650; and who pays for 3 polls at $1.50 
each? 

105. How much hay will 63 horses eat in 21 J weeks, if 
19|owt. will keep 4 horses 6^ weeks? 

106. A garrison of 500 men has provisions for 6 weeks, 
but finding that they will be obliged to remain 15 weeks 
without an additional supply, how many men must be sent 
away, that the provisions may not be exhausted ? 

107. If the weight of a globe of air 1ft. in diameter, 
is ij^^lb. Avoirdupois, and the weight of a similar globe of 
hydrogen is yj^lb., what weight would be sustained by a 
balloon 12ft. in diameter, fillfed with hydrogen ? 

Ans. 57.6Z5. 

108. On the Belgian railroads, in the years 1835 to 
1839, 6609215 persons travelled, of whom 15 were killed, 
and 16 were wounded. What percentage of the entire 
number were killed, and what percentage were wounded ? 

109. The distances in the following Table are given in 
nautical miles.* Eeduce each of them to statute miles. 











MILES. 






MILES. 


From Persian Gulf 


to 


England, 11360 


To 


Oregon, 


10260 




Bombay 






11500 






9630 




Calcutta 






12275 






8700 




Shanghae 






14400 






5000 




Jesso 






15660 






3660 




Singapore 






12300 






7020 




Batavia 






12000 






7460 




N.W. End N.Guinea 




14000 






5670 




" " Australia 




11360 






8040 




N.E. " Australia 




13560 






6120 




Sidney 






12800 






6570 




Wellington 






13600 






6120 






* James B. 


Meore. 
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ilO. The annual value of cornelian exported from India 
once amounted to £11000.* Keduce this amount to Feder- 
al Money, estimating £1 = 20.75 francs, and $1 = 5.30 
francs. . 

111. In a single year, the banana will yield 40001b. of 
nutritive substance, in a space of 100 square metres.* To 
what amount per acre is this product equivalent ? 

112. The Natural Bridge of Virginia is 93ft. long, 80ft. 
wide, and 225ft. above the water. Find the least common 
multiple of these three numbers. 

118. If the store expenses of a manufacturing business 
are 10 per cent, of the sales, what percentage of net profit 
will be realized on the sales, provided the cost of manufac- 
turing is 3^ cents per lb., and the goods are sold at.4^ cents 
per lb. ? A718. IS^'^ per cent 

114. England and Wales contain 57960sq. m. ; Scotland, 
30500sq. m. Divide 92883 in proportion to these two 
numbers. 

115. The square root of § is how many thirds ? 

116. The total expenditures of the United States, for the 
year ending July 1, 1849, were «57631667.82.t What would 
be the interest of this amount for 3yr. 6mo. 19dy., at 5 per 
cent.? Arts. $10237625.44. 

117. The debt of the United States, on the 1st of Oc- 
tober, 1849, was »64704693.71.t What would be the 
compound interest of this amount for 13yr. 8mo., at 6 per 
cent.? Ans. »78826177.35. 

118. The value of goods, wares, and merchandise, im- 
ported into the United States from July 1, 1848, to June 
30, 1849, was $147857439 ; of which $22377665 was free 

- — 

* Murray. f American Almaaao, 1851. 

18* 
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• 

of duty. What was the average duty on the balance^ the 
total amount received from customs, during the year, being 
•28346738.82 ?* Ans. 22.69 + per cent 

119. The value of the exports of the growth, produce, 
and manufacture of the United States, for the year ending 
June 30, 1849, was $132666956.* What percentage of 
the imports for the year were the exports ? 

120. The length of post-routes in the United States, for 
the year ending June 30, 1849, was 167703 miles; the 
total transportation of the mails over those routes, 42644069 
miles; the total cost of transportation, 92428515.* Find 
the average number of times that the mail was carried over 
each mile, and the average cost of transportation per mile. 

121. The public lands ceded to the United States by 
treaty with foreign powers, cover an estimated area of 
1584000000 acres ; of which 146000000 acres had been 
sold previous to the 30th of September, 1849.* What 
population would the unsold lands support, if they were 
settled as densely as GTreat Britain, which contained, in 
1841, 27019555 inhabitants, on an area of 116700 square 
miles?* Ans. 520219045. 

122. By an experiment made for the purpose of testing 
the comparative value of the red and the white ash coals, 
the following result was obtained : 31 lb. per day of the 
Schuylkill red-ash coal gave a mean temperature of 64°, 
and 371b. per day of the white-ash, taken from a vein of 
high repute in the Lehigh region, gave a mean temperature 
of 63°.f If an additional ^Ib. per day, of the white-ash 
would have raised the average temperature 1°, how many 
pounds of the white-ash would be equivalent in heating 



* American Almanac, 1851. 

t Statistics of Goal, by Richard C. Taylor. 
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power to 20001b. of the red-aah, and what would white-ash 
ooal be worth per too, when red-ash sella at $5.50 ? 

2d Am. $1.55. 

123. What part of 17A. 3R. 29r. are llA. 2R. ? 

124. Beduce 16J, 14.7, }J, 5^, and ^l to a common de- 
nominator. 

125. If a staff 3ft. Sin. high cast a shadow of 2ft.. Tin., 
how long a shadow will be cast at the same time by a 
steeple that is SDgjd. high? 

126. Bought 88 pieces of Denims, each piece contiuning 
29Jyd., for 8162.50. At what price must I aell 16iyd., in 
order to gain 17 per cent, on the prime cost ? 

127- How much cotton, at 16^ cents a pound, can be 
bought for «512J ? 

128. The quantity of anthracite coal mined in Pennsyl- 
vania, increased from 365 tons, in 1820, to 3242641 tons, 
in 1849.* What was the total percentage of increase in 
the 29 years i" Ang. 8882S4.79 per cent 

129. Of the passengers arriving in the United States, 
from September 30, 1848, to September 30, 1849, 179253 
were males, 119915 were females, and of 442 the sex is 
not stated in the ratuma.f Supposing the proportion to be 
the same, how many of the last-mentioned number were 
males ? Ans. 265. 

130. The city reservoir of the Boston Water-works, on 
Beacon Hill, covers an area of 4000O feet, and holds 
3000000 gallons of water. What is its depth ? 

Ans. 10/i. 

131. The Brookline reservoir of the Boston Water- 
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works covers 30 acres, and has an average depth of 15 feet. 
How many gallons will it contain ? 

Ans. U6QSSUS gallons, 

132. On the Manchester railroad, at least half a million 
persons travel annually.* Supposing each person to save 
one hour in the time of transit between Manchester and 
Liverpool, how many working days of ten hours each, are 
saved by that single road ? 

133. The saving referred to in the preceding example, is 
equivalent to an addition to the actual power of the coun- 
try, without increasing the quantity of food consumed, of 
how many persons ? ' Ans, 160, nearly, 

134. The slide of Alpnach, in Switzerland, was built in 
1818, to convey the timber from Mount Pilatus to the Lake 
of Greneva, a distance of 44000 feet. The large pines, 
which were about a hundred feet long, ran through this 
space in 2^ minutes.* What was their average velocity per 
hour ? Ans. 200 miles. 

135. A GTeorgia merchant bought goods to the amount 
of $575, and obtained credit till January 31, 1851. But 
being unable to pay the whole debt at one time, he remitted 
JlOO when it became due, and subsequently paid $75 March 
3, 8100 March 27, $150 April 17, and the balance June 7. 
What was the amount of the last payment, the legal rate 
of interest being 8 per cent. ? Ans. $158.51. 

136. A corn merchant bought wheat at $1.20, at $1.10, 
at $.90, and at $.70 per bushel ; but the markets having 
fallen, he is desirous to sell at $.80 per bushel, and is will- 
ing to lose 20 per cent. In what proportions may a mixture 
be made, to answer the conditions of the question ? 

Ans. Sbu. at $1.20, Ibu. at $1.10, Ibu. at $.90, 
25m. at $.70. 

^ ■ ' ■ ■' ■' ■ ■ .1 I — ■ — — ' ■ I II I ■ ■ . fc 

* Babbage. 
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137. A refiner melta 141b. of gold, 22 carats fine, with 
161b. of 20 carats fine. How much alloy must be added, 
in order to make the composition 13 carats fine? 

Ans. 4g^i. 

138. In 1840, Prof. Bessel, from the corrected parallax 
of the star 61 Cygni, estimated ita distance from the earth 
to be such, that ite light is at leaat 3391 days, or about 10 
years, in reaching us. What would be its distance, accord- 
ing to this estimate, the velocity of light being 192000 
miles per second 7 

189, If we estimate the size of the i!tars as nearly 
uniform, their apparent magnitude must depend on their 
distance from the eye. On this supposition, how long 
would the light be in coming to us, from a nebula that is 
first resolved bj the mirror of Lord Roase's telescope, (like 
the nebnia in Orion, which is visible to the naked eye,} 
which magnifies 500 times, — supposing that the naked eye 
can discern stars twelve times as remote as 61 Cygni ?* 
Am,. 60000 years. 

140. If any of the nebulie which are barely visible to 
Lord Boase's telescope, resemble, in their relative distance 
from the resolvable ncbulffi, the nebula of Orion, liow long 
Would their light be in reaching ns ? 

Am. 30000000 ^ears.f 

141. A grocer bought 7cwt. 8qr. 131b. of coffee for 
tTO.48. What per cent, did he gain by selling the whole 
at 9 cents a pound? 

142. 8old 89cwt. 2qr. 171b. of coffee for 17.50 per ewt., 
thereby losing $37.50. What did it cost per pound f 

• Nichol. 

t Y»E (h* diiitaiiiie of incb ■ nebula would ba leii thkli 31)0 qnintimoa 
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143. In what time will $487.50 at 5 per cent, gain the 
fiame interest as $943.25^ in 7 monthS; at 6 per cent< ? 

144. If 15 men, in 21^ dajs^ mow 801 acres of grasd; 
how mucb will 84 men mow in 7| days ? 

145. In the manufacturing district of Bethflal Green^ 
England, the average age at deftth in the year 1839, wag 
as follows t 

#9 Gentleaeii and i)6rsons engaged in professions) 

and their families . . . • . 44 

624 Tradesmen, farm^s, and their families < « 27 

3395 Operatives, laborers} and their families • • 19^ 

Kequired the average age of all the above deceased i 

Ans, 21 years, nearly* 

146. The cube root of the 6th power of 174, is how 
many times the fifth root of the tenth power of 29 1 

147. For the first five Weeks of the year 1851, the gross 
railway traffic of Great Britain and Ireland amounted td 
£1129965 ; for the corresponding period of the year 1860^ 
to £964602. What was the increase per cent. ? 

Ans» 17.148 -f per cent, 

148. A lett<ir In the Norwich Courier, from a merchant 
in San Francisco, states that Mr. John M. Hosmer, of Satt 
Jose, California, raised the following vegetables in the year 
1850, on a ranch of 150 acres : 

130 acres of potatoes, yielding 35000bu., at $5 per bu* 
4 acres of onions, yielding 400001b., at 40ct. per lb. 
15 acres of cabbages, yielding 70000 heads, of which 
40000 were sold at 40ct. per head* 
800001b. pumpkins at 6ot. per lb. 



- " ~' • 



Total . . $ 



"^ — ■* - - -^ -T— -^ -^ 



' 1 1 1! ■ I m 



^ British Sanitary Hepofts. 
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Allowing ^ of the proceeds for the expenses of cultivfttioii, 
what principal, at 6 per cent, would jneld a sum eqaivalent 
to the balance ? 

149. How much indigo, at 91.75 per pound, can be 
bought for £15 9a., when exchange is 9^ per oeat. above 

150. Two pieces of cloth, each containing 31|yd., cost 
$311, bat one being of better quality, cost S17.75 more 
than the other. What was the price of each per yard ? 

151. By selling tea at 87^ cents a pound, a grooer giuiu 
22 per cent. What did he give for Icwt. Iqr. 11 jib.? 

152. If 73 men can do a piece of work in 63 days, how 
many men must be added, to complete it in 15.75 days f 

153. Mr. Chadwick, the Secretary of the British Board 
of Poor'Law Commissioners, estimates the amount annually 
expended in the United Kingdom, for tobacco and intoxi- 
eating drinks, (exclusiTe of wines,) at £50000000 per 
annum. If this sum were annually invested, at 5 per 
cent, compound interest, to what would it amount in 40 
years? 

154. Of 4629 deaths among the laboring classes In Man- 
chester, En^and, in the year 1840, there were 

2649 under 5 years of age. 

21ft above 5 and under 10. 

107 above 10 and under 15. 

135 above 15 and under 20.* 

Hod the percentage of deaths at each of these periods. 

155. A circle, made by Ertcl, of Munich, with a diama< 
ter of only 3Jft., is divided, at its circumference, into thir- 
tieths of a degree ; and each of these subdivisions may be 

• BtiUth Sanitary Reports. 
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again divided, by an accompanying micrometer, into 1200 
equal parts.* How many subdivisions may thus be made 
in one inch of the circumference ? 

156. Bessel supposes that the sun moves with a speed so 
BWifb, that we might reach the star 61 Cygni in 41000 
years. What is the estimated velocity of the sun per 
second? [See Ex. 138.] Am* 43.5 -f miles. 

157. Determine, from the following Table,f the number 
of square miles of surface for each mile of coast, in each 
of the grand divisions of the world. 



OOUKTIUES. 


Surface, in square ^eo« 
graphical mila. 


Len((th of thnres, in geo- 
graphical miles. 


Europe, 
Asia, 
' Africa, 
Australia, 
North America, 
South America, 


2688000 
14128000 
8720000 
2208000 
6472000 
5136000 


17200 
30800 
14000 
7600 
24000 
13600 



158. Estimating the diameter of the earth at 7912 
miles, and the height of the highest mountain at 28000 
feet, what elevation would represent the mountain, on a 
globe 10 feet in diameter? Ans, y§|f^ of an inch, 

159. Lieut. Walsh, IT. S. N., on the 15th November, 
1849, sunk a lead in the Atlantic Ocean, to the depth of 
5700 fathoms, without touching bottom. f Reduce this 
depth to geographical miles. 

160. At Mahabaleshwar, in the western Ghauts, south 
of Bombay, 302 inches of rain have been observed to fall 
in a single year.f To how many hogsheads per week would 
this be equivalent, on each square mile ? 

Ans. 1597680f f J hogsheads. 

161. If an engine has suflGicient force to draw 100 tons 



* NichoL 



t duyot. 
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over level ground, what additional power must be exerted 
on an ascending grade of 35ft. per mile ? 

Ans. IZcwt l^^gjr.. 

162. Place four 9's in such a way that they will repre- 
sent 100; 20; 111. 

163. The average power of draft of a horse, moving 3 
miles per hour for 10 hours a day, being 1001b., what will 
be the annual cost of transportation over a road 45 miles 
long, on which the average friction is ^ of the weight, 
estimating the amount transported at 40000 tons, and the 
value of a day's labor of a horse at 75 cents ? 

Ans. $50400. 

164. If the road in the preceding example should be im- 
proved by macadamizing, or otherwise, so that the friction 
should be reduced to -^^ of the weight, what would be the 
annual cost of the transportation, and how much might be 
profitably expended in making the improvement? 

Id Am. $504000. 

147« Table op Prime and Composite Numbers. 

The following Table contains all the prime numbers, and 
the factors of all odd composite numbers, below 21000, the 
prime numbers being indicated by a dash. 

For numbers below 1000, all the factors are given. For 
the odd numbers above 1000, one or more factors will be 
found in the Table, which will reduce each number to a 
prime, or to some number less than 1000, and under the 
latter number the remaining factors may be found. 

The hundreds are placed at the head of the Table, and 
the tens and units at the left hand. 
19 
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2«.5« 



2» 

2.3 

2» 
3« 

2.0 

2«.3 

2.7 

3.5 

2* 

2.3* 



2.3.17 

3«.13 

3.5.7 
2.53 

2».3« 



2.5.11 
3.37 
2«.7 

2.3.19 



2'».5 

3.7 

2.11 

2S.3 

5« 
2.13 
3» 

24.r 



12.3.5 

2* 
3.11 
2.17 

5.7 
i2«.3« 

2.19 
3.13 

2«.5 

!2.3»7 

I44 2M1 

3«.5 
2.23 

2*.3 
7a 



5.23 

2«.2i» 

34.13 

2.5{) 

7.17 



2».3.5 

11* 

2.61 

3.41 

2«.11 



5» 
2.33.7 



2' 
3.43 



2.5.13 

2«.3.11 
7.19 
2.67 



3».6 
23.17 



2.3.23 



2«.5.7 

3.47 

2.71 

1I.J3 

2*.3i» 



5.29 

2.73 

3.7« 

2«.37 



2«.5a 

3.67 

2.101 

7.2'^ 
2«3.17 

5.4] 

2.io:< 

3«.2.T 
2*; 13 

n.ist 



2.3.5.7 

2^.53 

3.71 

2.107 



5.43 

2»«38 

7.3J 

2.10.^ 

3.73 



21.5.11 

13.17 

2.3.37 

2».7 



3*.5« 
2.113 



24.3.19 



2.5.23 

3.7.11 

23.29 



2.3a. 13 



5.47 
2«.59 

3.79 
2.7.17 



2«.3.6 

2J1« 

3» 

24.61 



5.74 

2.3.41 

13.19 

2«.31 

3.83 



2«.3.5* 

7.43 

2.151 

3.101 

2«il9 



2«.5« 



3.3.67 

13.31 

34.101 



.5.r,l 
2.34.17 

24.7.11 
3.L03 



2.5.31 

2S.3.13 

2.157 



34.5.7 
24.79 

2.3.53 
11.29 



28.5 

3.107 

2.7.23 

17.19 

24.3< 



54.13 
2.163 
3.109 
2».41 
7.47 



2.3.5.11 

- - 

2^.83 
34.37 
2.167 



5.67 
2«.3.7 

2.134 
3.113 



24.5*17 

11.31 

3.34.19 

73 

2».43 



3.5.23 
2.173 



24,3.29 



3*.5 

2.7.29 

11.37 

2«.3.17 



2.5.41 

3.137 

24.103 

7.59 

2.34.23 



5.83 

2S.13 

3.139 

2.11.19 



24.3.5.7 

2211 
34.47 
23.53 



5«.17 

2.3.71 

7.61 

24.107 

3.11.13 



2.5.43 

2«.33 

2.7.31 



3.5.29 

24.109 

19.23 

2.3.73 



2B.5.11 

34.74 

2.13.17 

24.3.37 



5.89 
2.223 
3.149 

2«.7 



24,51 
3.167 
3.351 



24.7.9 



5.101 
3.11.23 

3.13a 
24.12T 



2.3.5.17 

t.T3 

2* 

33.19 

2.2*17 



5.103 

24..3.43 

11.47 

2.7.37 

3.173 



23.5.13 
2.34.39 



24.131 



3.5«.7 

2.263 

17.31 

2*.3.11 

234 



2.5.53 

3«.5« 

24.7.19 

13.41 

2.3i8il 



6.107 
23.67 
3.179 
2.269 
74.11 



24.33.5 

2.271 
3.181 
2».17 



5.109 
2.3.7.13 

24.137 
34.61 



M>«Ma**^«« 



33.3.64 

2.7.43 

34.67 

£4.151 



5.114 
2.3.101 

2*.]9 
3.7.29 



2.5.61 

13.47 

24.34.17 

2,307 



3.5.41 
2!».7.11 

2.3.103 



24.5.31 

30.23 

2.311 

7.89 

2«.3.13 



5« 

2.313 

3.11.19 

24.157 

17.37 



2.34.5.7 

23.79 
3.211 
2.317 



6.137 
24.3.53 

74.13 
2.11.29 

34.71 



2'.5 




3.5.43 
2.17.19 

2*.3* 
11.59 



24.5«.7 

2.33.13 
19.37 
2«.ll 



3.5.47 
2.353 
7.101 

84.3.59 



2.5.71 

34.7d 

23.89 

23.31 

2.3.7.17 



5.11.13 

24.179 

3.23.i 

3.359 



2«.34.5 
7.103 
2.19a 
3.241 

84.181 



54.29 
2.3.114 

33.7.13 

3« 



2.5.73 

17.43 

2a.3.61 

2.367 



3.5.74 

2 •.23 

11.67 

2.34.41 



24.5.37 

3.13.19 

3.7.63 

23.3.31 



5.149 
2,373 
34.83 
24.11.17 
7.107 



8 



3« 

34.89 

2.401 

11.73 

24.3.67 



T 



6*2* 



6.7.231 

2.13.31 

3.269 

23.101 



2.3«.6 

24.7.29 

3.271 

2.11.37 



5.163 

2*.3.17 

19.43 

2.409 

34.7.13 



24.6.41 



2.3.137 

23 



23.5.23 

3.307 

2.461 

13.71 

103124.3.7.11 



3.64.11 
2.7.59 

24.34.23 



2.5.83 
3.277 
2«.13 
74.17 

2.3.139 



5.167 
24.1 Mb 
3a;31 
2.419 



2».3.5.7 

29« 

2.421 

3.281 

2a.811 



5.134 
2.3a.47 
7.11a 
2*.53 
3.283 



,3*.5» 

17.53 

2.11.41 

3.7.43 

23.113 



6.181 
2.3.151 

24.227 
3a.l01 



2.5.7.13 

2«.3.19 
11.83 
2.457 



3.5.61 
2«.229 

7.131 
2.33.17 



54.37 

3.463 

3a.l03 

2*.29 



2.3.5.31 

74.19 

24.233 

3.311 

2.467 



5.11.17 
23.34.13 

2.7.671 
3313 



24.6.47 

2.3.157 
23.41 
2«.59 



3».5.7 
2.11.43 

24.3.791 



I h- — 



m 

61 
i62 
63 
$4 

65 
66 
67 

58 
69 

60 
61 
63 
63 
64 

56 
66 
67 

68 

m 



2.6* 

3.17 

2113 

8.39 



^0 



^5 






5.11 
2».7 
3.19 



2«.3.5 

3.31 
3».7 
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3«3.6« 

2*. 19 

3*^17 

2.7.11 



3.5« 



3*.7.9 
11.33 
2.137 



3i54.7 
3«.13 
2».ll 



2.3.69 



6.31 
2*.3.13 

2.79 
3.53 



&13 
3.3.11 

2».17 
3.23 



3.6.7 

3».3* 

8.37 



3.5« 
2«.19 

7.11 
3.3.13 



S*.5 

3* 

3.41 

2*.3.7 



5.17 

2.43 

3.39 

2*.li 



>3 

B4 

m 



2.3».6 
7.13 

2*.23 
3.31 
2*47 



2«.5 

7.23 
3.3« 

2M1 



a6.ll 
2.83 

2«..^7 
13* 



2.6.17 
3».19 
2«.43 

e.3.29 



5».7 

2*. 11 

3.59 

2.89 



2».3a5 

2.7.13 

3.61 

28.33 



5.37 

2.3.31 

11.17 

2».47 

3«.7 



2.5.19 

3».3 

. 2.97 



^.19 
2k.3 

27« 
3*.il 



3.5.13 
2«.7a 

2.39.11 



3.6.171 

2» 



2.3.43 
7.37 



2*.5.13 
3«.3,^ 

3.131 

-• 

3».3.11 



5,53 

2k7.19 

3.89 

2«.67 



3.3«.5 



2«.17 

3.7.13 

2.137 



5*. 11 

e«.3.23 

- 

2.139 
8».31 



2^5.7 



9.3.47 

■- 

2«.7l 



3.5.19 

3.11.13 

7.41 

2«.3* 

1T« 



3.5.29 

3.97 

2».73 

8.3.7« 



5.59 
2».37 
3*. 11 
2.14.i 
13.331 



5 71 

2«.H9 
3.7.17 

2.179 



2«.3«.5 

lb« 

2.181 

3.11« 

2«7.13 



6.73 
2.3.61 

2«.23 
3a.41 



2.6.37 

7.53 

2«.3.31 

2.11.17 



3.5« 

2*47 
'13.2.> 
2.3».7 



2«.6 1?. 
3.127 
2.1iJl 

2'.3 



6.7.11 
2.193 
3a.43 
2'«».y7 



3.3.6.13 
17.23 
2*.7* 
3.131 
2.197 



5.7PJ 
2*.3*.ll 

2.199 
3.7.19 



2.3*.54 
11.41 

2»113 
3.151 
2227 



6.7.13 
2»..3.19 

•t IB 

2.3S9 
3*.17 



2«.5.23 

3.3.7.11 

2*.29 



3.5.31 
2.833 



9a.30.13 
7.6t 



2.6.47 
3.157 
2*.59 
11.43 

2 3.79 



6*.19 

2«.7.17 

3».53 

2.339 



2«.3.5 

13.37 

2.241 

3.7.23 

2«.1]4 



5.97 
2.3» 



2*.61 
3.163 



2.5.7« 



2*3.41 

17.2J 

3. 13. 19 



3«.5.11 

2*.31 

7.71 

2.3.83 



7 I 8- 
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2.5*. 11 
19.29 

2«..3.23 

7.79 

2.877 



2.6*. 13 
3.7.31' 
2*.163 



9.3.6* 2.5«.17 2.5».19 
I 23.37! 3.317 



2*.47 3«.3.71 2«.7.17l 

3 251 I 

3.3.109 3.13.39 3.7.61 3.3a.53| 



3.6.37 
2».139 

I 

2.3*.31 

13.43 



6.131 

2M1 

3«.73 

3.7.47 



6.151 3*5.19 6.191 
2«.3«'.7, 2i».107j 2*.339 

13.11.39 

3.479 
7.137 



3.3793.3.11.13 
3.11.33 



3*.6.7 

3.11.17 

2.281 

2*;3.47 



2«.3.6.11 2».6.19 3*.5.43, 2«.3.5 

I 3.7.41! 31* 

2.3.137 3.431; 2.13.37 
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COMMERCIAL DICTIONARY; 

CONTAINING 

DEFINITIONS AND EXPLANATIONS OF THE PRINCIPAL COM- 
MERCIAL TERMS; 

AND COMPRISING MUCH 

MEKCANTILE INFORMATION. 

[Compiled principally from Nesbit's Arithmetic] 



A. 

Abandonment. Its most ordinary application in commercial 
transactions is to marine insurances. It then signifies the exer- 
cise of a right which the Assured claims, to call upon under- 
writers or insurers to accept of what is saved, and to pay the 
full amount of the insurance, as if a total loss had happened. 

Abatement, is a discount allowed for prompt payment. It is 
likewise allowed at the Custom House on goods which have 
received damage by salt water, &c. 

Abbreviations, the initials, or characters, of commercial terms, 
used in marking bales, casks, or other packages of goods. 

AccEPTANOE, is an engagement to pay a bill, when due, according 
to the tenor of the acceptance. 

Accommodation Bills or Notes, are those to which the Drawee 
only lends his name, and the Drawer engages to furnish him 
with the means of payment when the bills fall due. 

Account-Current, is a statement of mercantile transactions with 
correspondents, drawn out in a plain and circumstantial man- 
ner, in the form of Dr, and Cr,, showing how affairs stand 
between the parties at the time when the account is made up. 

Account-Sales, is an account of goods sold on commission, drawn 

(231) 
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out by tbe agent to whom they were consigned, to be sent to 
his employer, or the person who made the consignment. 

Act of Honor, an instrument drawn up by a Notary Public, when 
a bill is accepted for the honor of another person.. 

Action, is, in a mercantile sense, applied to a law proceeding, 
instituted to recover payment of a debt due, and unpaid. 

Acquittance, a discharge in writing acknowledging payment of 
a debt. 

Adjustment, the settling averages on losses, or policies of in- 
surance on ships or merchandise. 

Administbatob, a person intrusted with the administration of 
the goods of a person deceased, in default of an executor. 

Advance, money paid before goods are delivered, or in case of 
consignment, before they are sold. 

Advice, mercantile intelligence. To advice a bill, is to describe 
the amount, date, term, to whom payable, &c., and request the 
person on whom it is drawn to accept it. 

Ajfbeightment, the act of loading a vessel with goods. 

Affidavit, signifies an oath or affirmation in writing, sworn 
before some person who is authorized to take the same. 

Agent, a person employed, or taken to be employed by another, 
to transact business in the place of his employer. 

Agio, a bank term in Hamburg, expressing the difference between 
bank money, or current money, and cash. 

Allotting, or Allotment of Goods, is when a ship's cargo is 
divided into several parts, bought by different persons, whose 
names are written on as many pieces of paper, which are 
applied by a neutral person to the several lots or parcels, by 
which means the goods are divided impartially. 

Allowance, a customary deduction in weights and measures, 
such as draftf tare^ nUage^ &c. 

Allot, a baser metal mixed with a finer one. In the United States 
coins,' both the gold and the silver contain -j% pure metal, and 
^■Q alloy. The alloy of gold is frequently estimated by carats, 
that of silver by pennyweights. In England, the standard for 
gold coin is 22 carats fine ; that is, 22 parts of pure gold, and 

' 2 of alloy. The standard for silver is 11 oz. 2dwt. of pure silver 
to 18dwt. of alloy, making together 1 lb. Troy. 
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Ankuitt, a periodical payment of money, either yearly, half- 
yearly, quarterly, weekly, or at any other intervals.* 

Annul, in Book-keeping, signifies to render an article of no 
import in the account. Instead of erasing a sum which has 
been entered by mistake on the Cr, side of an account, the 
account is debited for the same sum ; and, on the contrary, if a 
sum has been entered on the Dr. side, the same sum is placed 
to the Cr. side of the account. 

Antedate, a spurious or false date, prior to the true date of a 
bond, bill, or letter. 

Appbaiseb, a person licensed to set a value upon goods to be sold. 

Abbiteb, or Abbitbatob, a judge appoiilted by the parties, to 
whose decision they voluntarily submit. 

Abbitbation, an amicable way of settling disputes, by referring 
them to the decision of persons chosen by the parties. 

Abbitbation of Exchanges, is a comparison made between the 
exchanges of different places, for the purpose of negotiating 
bills to advantage. 

Assay, in a technical senses means the process by which the fine- 
ness of coins or bullion is determined. 

Assignee, a person appointed to manage the affairs of a bank- 
rupt. In some places, the same person is called a Trustee. 

AssuBANCE, vide Insubance. 

Attachment, the act by which a Creditor may claim and seize 
the effects of hi^ Debtor, wherever they may be found. 

Ayebage, a contribution made for losses at sea. Averages are 
distinguished into general and particular. 

General Average, is a proportionable contribution paid by all 
the proprietors of a ship and cargo for losses, which are made 
with a view to safety, such as throwing goods overboard, or 
cutting away masts to prevent shipwreck. 



* The literal and original meaning of "Annuity," (from anntu, Lat., a 
year,) is, a yearly payment, or a payment to be made once in a year; but 
usage has enlarged the signification of the word, so as to include peri- 
odical payments, though made at shorter intervals. 

20* 
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Particular Average is a contribution, for such damages or 
losses as may happen from the common accidents of sea. 

AwAKD, is the judgment of arbitration of one or more persons, at 

the request of two parties who are at .Tariance, for ending the 

matter in dispute. 

B. 
Bailment, is a delivery of things, such as writings, goods, &c., 

in trust, on condition that they shall be returned when the 

terms of the agreement are fulfilled. 

Balance, the difference between the Dr. and Cr. sides of an 
account in a merchant's books. 

Balance of Trade, the difference between the commercial exports 
and imports of one country with respect to another. 

Bale, a pack, or quantity of goods, or merchandise. 

Ballast, a quantity of stones, gravel, sand, or any other heavy 
material, laid in a ship's hold, in order to make her draw the 
more water, and render her stiffer, or more capable of carrying 
sail, without the danger of oversetting. 

Balliage, a small duty paid to the city of London by aliens and 
others, for certain commodities exported by them. 

Banco, bank-money; particularly applied to banks of deposit. 
At Hamburg it is used to distinguish banco-money from current- 
money. 

Bank, a common repository intended to serve for the safe custody 
of money, and to facilitate its payment from one individual to 
another. 

Bank-Bill, a note signed by one or more of the ofiicers of a bank, 
promising to pay the sum therein mentioned, at an appointed 
time. 

Bank-Notb, a promissory note issued from a bank, payable on 
demand. The terms Bank- Bill and Bank-Note are often used 
as synonymous. 

Bankeb, a proprietor of a banking-house ; or the trustee for a 
merchant or other person, who is possessed of money which he 
does not wish to retain in his own hands, but places it for 
security, with some banker,<from whom he draws it in such 
sums and at such times as his occasions require. 
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Banebupt, an insolyent person, or one who is nnable to pay his 
debts. 

Babbatry, any fraud committed by the master or crew of a ship, 
on the owners or insurers; such as sinking, deserting, or 
taking away the ship, or embezzling the cargo. 

Babteb, the exchanging of one commodity for another. Such was 
the original mode of Commerce till money was invented. 

Bill, a term generally applied to a draft or promissory note, 
sometimes to an advertisement, and frequently to an account 
of goods. 

Bill of Entby, a note or list of the particulars of goods entered 
at the Custom House. 

Bill of Exchanqe, a written order for the payment of money, 
issued from one place and directed to another. 

Bills of Exchequer, are those issued by the English government 
for different sums, which bear interest until paid off, at the rate 
of 2Jd. or 1 Jd. *^ £100 *^ day. They are sometimes at a pre- 
mium, and sometimes at a discount, as they fluctuate with the 
Public Funds. 

Bill of Health, an account of the health of the crew, given in 
by the captain or master of a ship. . 

Bills, India, bills drawn in India on the East India Company 
in London, and payable at the India House. 

Bill of Lading, is an acknowledgment signed by the master of a 
ship, and delivered to the shipper or proprietor of the goods. 
It contains an account of the articles received on board, and a 
promise to deliver them at the intended place for a specified 
sum. Three bills of lading are usually made out, one for the 
shipper, another to be held by the captain, and the other to be 
sent to the person to whom the goods are addressed. 

Bills, Navy, are those issued by the British Navy Board, in pay- 
ment of stores for the ships, dock yards, &c. They are made 
payable at 90 days, with interest at 2}d. "^ day on each £100. 

Bill of Pabcbls, a note of the quantity and value of goods sold, 
given by the seller to the buyer along with the goods. 

Bill of Sale, a sealed contract by which the right or interest in 
certain goods is conveyed from one person to another. 

Bill of Stobe, a license granted by the British Custom House to 
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merchants, to carry such stores or proTisions as are necessary 
for a voyage, free of duty. 

' Bill of Sufferance, a license granted to a Merchant at the 
Custom House, in Great Britain, allowing him to trade from 
one port to another, without paying Custom. 

Bills, Victualling, are those issued by the British Victualling 
Board, like Navy Bills by the Navy Board. 

Blank Credit, the permission which one house gives to another 
to draw on it to a certain amount, at any time, for their accom- 
modation. 

Blank Letter of Attorney, one in which a void space is left to 
be filled up with the name of the person who is to act. 

Blank Endorsement of BilU of Exchange, is when the holder only 
writes his name on the back of a bill, leaving an empty space 
sufficient to write an order or a receipt. 

Bond or Obligation, a deed whereby a person binds himself, his 
heirs and executors, to pay a certain sum, or do some other act 
as therein specified. 

Bonds, India, are those issued by the East India Company for 
£100 and £800 each, bearing interest at 8^ '^ cent. ^ annum. 

Bond, post Obit, a bond which only becomes payable after the 
death of some person whose name is therein specified. 

Bonded Goods, are certain articles, which on being landed, are 
warehoused, upon a bond being given by the Owner for payment 
of the duties, &c. 

Book op Cargo, or Loading, a book kept by the Mate of a trading 
vessel, containing the particulars of the goods on board. 

Book of Bates, a boftk showing the duty to be paid at the Cus- 
tom- House, for goods exported and imported. 

Bottomry, the act of lending money on a ship's, keel, or bottom. 
The lender advances money to the owner of a ship, who pledges 
his property in the same as security ; and engages to repay the 
money with a stipulated advance, when the ship returns ; but 
to pay neither loan nor interest if the ship be lost. 

Bounty, a premium given for the encouragement of some branch 
of trade, manufacture, or agriculture. 

Broker, a person employed by Merchants in buying and selling ; 
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"who, for a small *$ Ceiitage» finds his Employer Buyers in the 
one case, and Sellers in the other. There are Ship Brokers, 
Insurance Brokers, Exchange Brokers, Stock Brokers, &c. 

Bbokebaoe, the allowance paid by Merchants to Brokers, either 
for the sale or purchase of Goods, Bills of Exchange, Stock, &c. 

Bullion, uncoined gold or silver in the mass. 

C. 

Cambist, a dealer in Bills of Exchange, or a person skilled in 
the business of Exchanges. 

Capital, among Merchants, Bankers, and Traders, is the sum 
which they put into Trade. 

Cabat, a word used in expressing the fineness of gold. Vid$ 
Alloy. 

Cashieb, he who keeps the Cask or the Money, which it is his 
business to receive and pay. 

Cebtificate, a paper giving certain information of anything, and 
signed by persons competent to judge of the accuracy of its 
contents. 

Chabteb, a deed by which the Legislature confers any grant or 
privilege on one person or more, or on any body politic. 

Chabteb-Pabty, a contract executed by the Freighter, and the 
Owner of- a Ship, containing the terms upon which the ship 
is chartered or hired for the voyage. 

Chattels, all kinds of goods and property, movable or immova- 
ble ; except freehold property. 

Check, a draft on a Banker, made payable to the Bearer. 

Cheyisance, a composition between Debtor and Creditor. 

CiBCT7LATiNa MEDIUM, Cash, or Bank-Notes or other paper money 
payable on demand. 

CiBCULAB Letteb, the printed notice of the establishment of a 
Mercantile-house, or alteration in the Finn, &c. 

Cleabino a Vessel, is entering all particulars relating to her, at 
the Custom-House. 

Cleabino of Dbafts, or Checks, the mode used by City Bankers 
for exchanging Checks on each others' houses and settling the 
differences. 
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Cocb:et, a Custom-Honse warrant, given on the entry of goods 
for exportation, to signify that they have paid the duty. 

CoMMBftCE, the exchange of commodities for other articles, or for 
some representatiye value, for which other commodities can be 
procured ; in other words, Mercantile Businesa in General. 

Commission, an allowance of so much '^ Cent., given to Agents 
or Factors, for transacting the business of others. 

Commission of Bankruptct, (in England,) an order under the 
great seal, directing five or more Commissioners to inquire into 
the state of the Bankrupt's affairs. 

Commissioner, a person who has a commission, as letters patent, 
or other lawful warrant, to execute any public office. 

Company, persons united in trade or commerce. 

Composition, a contract between an insolvent Debtor, and his 
Creditors, by which the latter accept of a part of their debts in 
compensation for the whole. 

Compromise, to adjust a difference or dispute by mutual con- 
cession. 

Consignee, an Agent or Factor to whom goods are sent to be sold 
on Commission. 

Consignment, goods sent by one House to another to sell on their 
account, allowing them a certain commission ^ Cent. 

Consul, an officer established by virtue of a commission from the 
King or other Eulers, in all Foreign countries of any con- 
siderable trade, to take care of the affairs of commerce of his 
own nation. 

Contingent, the proportion which falls to the share of a person 
concerned in any business or adventure. 

Contraband Trade, a prohibited commodity of Merchandise^ 
bought or sold, imported or exported, in prejudice of the laws 
and ordinances of a state, or the public prohibitions of the 
Sovereign, or of the law of nations. 

Contract, a covenant or agreement between two or more persons. 

Contribution. Vide Average. 

Convoy, one or more ships of war, employed to accompany and 
protect merchant-ships, and prevent their being insulted by 
pirates, or enemies of the State, in time of War. 
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CovwTEBrOmDWMj MB. ordcT aent to reroke a farmer one, odier for 
the sale or purchase of any commodity. 

CouxTKKTAiLixo DuTiKS, cqiul duties established between two 
countries, and charged on the exportation and importation of 
the same kind of goods. 

CmaxaoEj money paid for the nse of a crane. A Crane, is a 
machine used on Wharfs and in Warehouses for raising and 
lowering goods, &c. 

Ckkdit, in commerce, a trust or loan of Merchandise or Money. 

Ckbbitok, a person to whom any sum of money is due, either by 
obligation or otherwise. 

Credit Sms, the right-hand page or side of an account. 

CuRUXCT, money in common circulation, whether coin or paper. 
In America and the West Indies, money of account is called 
currency, being used instead of tierling. 

Custom, a tax upon Goods exported or imported. 

CusTOM-HousK, the place where entries are made of goods 
exported or imported, and the duties paid; or where draw- 
backs are allowed on goods exported, and the documents are 
receiTed by which the money allowed is to be obtained. 

D. 

Dat-Book, the Book in which are entered the particulars of the 
Sales, and sometimes the amount of the Purchases of Goods, 
with other occurrences in Business. 

Days of Grace, are a customary number of days allowed for the 
payment of a Bill, after the same becomes due. 

BEBSiTTrRE, is a certificate dellTcred at the Custom-House, when 
the Exporter of Goods or Merchandise has complied with the 
proper regulations, by which certificate he is enabled to receiTO 
a bounty or drawback on the exportation. 

Debit, a term u«ed in Book-keeping to express all articles sup- 
plied on the enlgect of an account, or charged to that account. 

Debit Side, the left-hand page or side of an account. 
Debtor, a person owing money to another, who is his creditor. 
Deed, an instrument in writing containing some couTcyance, 
contract, bargain, or agreement. 
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Del-Cbedebs, a charge made for the guarantee of debts. 'It in 
sometimes called Guarantee. 

Demand, calling upon a man for any sum of money, or any other 
thing due. A Bill at sight, therefore, is payable on demand. 

Dbmubbaoe, is an allowance made to the Master of a Ship by the 
Merchants, for being detained in port longer than the time 
agreed upon. 

Deposit, a sum advanced in part payment, and which is to be 
accounted for in the general balance ; a security to perform a 
duty, to be restored when such duty is performed ; any article 
intrusted to others, for use, or for safe keeping. 

Depot, a place in which Stores are deposited, for an Army. 

Deviation, is a departure without necessary cause, from the 
regular course of a voyage. This deviation makes void the 
contract of Insurance. 

Discount, is an allowance made by the seller of Goods to the 
Buyer, when he pays cashy instead of taking the credit. The 
usual allowance for cash is 5 '^ Cent. 

DisHONOB, a term used when Bills of Exchange, &c., are refused 
acceptance or payment. 

Dividend, a share of any capital, debt, or profit ; also a share 
or proportion of the interest of Stocks or Public Funds, 
divided among and paid to the proprietors. 

Dock, a place where Vessels are built, repaired, laid up, or 
lodged for loading or unloading. 

Docket, a short memorandum or summary affixed to larger papers. 
Striking a Docket^ is when a Creditor gives bond, proving his 
Debtor to be a Bankrupt. 

Dbaft, a Bill or check by which one person draws money on 
another. Also a small allowance on goods sold by weight. 

Dbawback, certain duties, either of the Customs or of the Excise, 
allowed upon the exportation of some of our manufactures, or 
upon certain merchandise, that have paid inward duties. 

Dbawee, the person on whom Bills of Exchange are drawn. 

Dubious Paper, means Bills drawn on Houses of little Credit. 

Due Protection, signifies regular acceptance or payment of a 
Draft or Bill. 
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Putt, the impost liid on Merchuidise at importatioii or oxporta^ 
tioD, commonly called the Duties of Cnstoms. 

E. 

Ea&hbst, is the money adTsnced to bind the parties to the per- 
formance of a Terbal agreement. 

ExBABGO, an arrest on Ships or Merchandise by Public Authority. 

Exbszzlemsht, the act of appropriating that vhich is rec^Tcd in 
trust for another. 

Emporiux, a principal place for the importation and sale of Mer- 
chandise. 

Endobsemkkt. Vide Isdobsbmeht. 

Enorossiso, purchasing a large quantity of any commodity in 
order to raise the price. 

Entkepot, a public Magaxine in most foreign countries, for the 
reception of Merchandise imported. > 

Entkt, a statement of goods imported or exported, as entered in 
the Custom-House Books. 

ExcHAKGB, a place in most Large Cities where Merchants, Agents, 
Bankers, Brokers, and other Commercial Characters meet, to 
confer and treat together of matters relating to Exchanges, 
Remittances, Payments, Adventures, Assurance, Freights, and 
other Blercantile Negotiations both by Sea and Land. 

Exchanges, the paying or receiving of money in one country for 
its equivalent in the money of another country, by means of 
Bills of Exchange. 

Exchequer, the Court to which all Bevenues belonging to the 
Crown are brought. 

Excise, an inland tax on articles manufactured or consumed, as 
malt, wine, and other liquors. 

Exportatioh, the act of sending Goods out of' one country into 
another. 

F. 

Factor, an Agent or Correspondent residing at a distance, and 
commissioned by Merchants to buy or sell goods on their 
account. Vkle Agent. 
21 
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Paotoeaoe, the allowance or commission given to Factors or 
Agents by Merchants or Manufacturers who employ them. 

Factory, is a place where a considerable number of Merchants 
and Factors reside, to negotiate business for themselTOS and 
Correspondents on Commission. 

Failuee, is where a person in trade, through misfortune, or im- 
prudence, is unable to pay his debts. 

Finances, a term usually applied to the Public Be^enues. 

FiEM, the mercantile appellation of a House engaged in Com- 
merce. 

First-Rate Paper, bills drawn or accepted by a good House, 
such as has always paid its bills regularly. 

Flat. An article of Merchandise is said to be flat, when there 
are few Buyers. 

Flotsam, is when a ship is sunk or cast away, and the goods 
float on the sea. 

FoEE-CLOSiNa a mortgage, is to compel payment, or dispose of 
the property. 

FoEB-STALLiNa, the purchasing and laying up goods before they 
come to market, with the intention of raising the price. 

Folio, the debtor and creditor side of a Ledger or Account-Book. 

Feeight, the goods with which a ship is loaded. Also, the money 
paid for the use or hire of the vessel. 

Fund, a stock or capital by which any expense is supported. 

Funds, Public. Vide Stocks. 

FuoEi BancOf out of the Bank ; the current money of Genoa. 

G. 

Garble, the dust, dross, and refuse of spices and drugs. 

Garbling, the picking out the worst of any commodity. 

Gauoee, an officer appointed to gauge or ascertain the contents 
of any excisable commodity. 

Gazette, a paper published by the English Government, contain- 
ing, among oth^r things, notices of the dissolution of Partner- 
ships, Commissions of Bankruptcy, Suspension or Continuance 
of Bounties, Embargoes, &c. 



COMMERCIAL TERMS. 243 

GovBRNMKNT, " f OF your government," signifies to give your 
Agent or Correspondent <* better information and rules for act> 
ing by," in the purchase or sale of merchandise. 

Gross, signifies twelve dozen of any article. 

Gross Weight, the whole weight of merchandise with the dust 
and dross ; as also the bag, cask, or chest in which the goods 
are contained. 

Groundage, a small duty payable in certain ports by ships coming 
to anchor. 

Guarantee, a person who undertakes that certain stipulations 
shall be fulfilled. 

Guild, a company or society of men incorporated. 

H. 

Hallagb, money paid for haling, drawing, or carrying goods to 
and from ships. Also, the toll due to the Lord of a fair or 
market, for such goods as are sold in the common hall of the 
place. 

Honor, to honor a draft is to accept it on being presented. 

HusBANDAGE, the managing owner's (of a ship) allowance or 
commission. 

I. 

Importation, the act of bringing goods into a country from for- 
eign parts. 

Impost, a certain tax levied on goods imported. 

Indbmnity, is where one person secures another from responsi- 
bility against any particular event. 

Indorsement, the signature which the holder of a negotiable bill 
writes on the back of it, by which he transfers his interest to 
a third person. 

Ingbossino, buying up large quantities of com or other pro- 
visions, with a view to raise their price, and sell them again. 

Insolvent, a person in trade who has not a capital adequate to 
the payment of bis debts. 

Instalments, certain proportions in which, by agreement between 
debtor and creditor, a sum due is to be paid at stipulated times. 
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Insurance Broker, a person employed by merchants to effect 
insurance on their ships and cargoes. 

Insurance or Assurance, is a contract of indemnity, by which 
one party engages, for a stipulated sum, to insure another 
party against a risk to which he is exposed. The Insurer or 
Underwriter is the party who takes upon him the risk ; and the 
Insured is the party protected by the Insurance. The sum paid 
is called the Premium, and the Paper containing the contract 
the Policy. 

Interest, a premium paid for the use or loan of money. See 
Usury. ** To guard a person's interest," is to protect his prop- 
erty, and watch over his concerns. 

Inventory, an account or catalogue of effects ; a schedule. 

Intoice, a paper sent off with goods exported on commission, or 
for the shipper's own account. 

J. 
Jerquing, of a ship, is a search performed by an officer of the 



Customs (called Jerquer) after she is unloaded, to see if there 
are no unentered goods concealed. 

Jetsam, is when a ship is in danger of being sunk ; and, to lighten 
her, the goods are thrown into the sea, and the ship notwith- 
standing perishes. 

Journal, a Book in which are recorded the transactions of the 

Day-Book, and the subsidiary Books ; having the Drs. and Crs. 

pointed out, in order to post them with more ease into the 

Ledger. 

K. 

Kay, Key, Quay, ^ a wharf or structure by the water side, in a 
seaport, for loading and unloading goods. 

Keyaoe, the money or toll paid for loading or unloading goods or 
merchandise at a key or wharf. 

L. 

Laqan, is when goods are cast into the sea to lighten a ship, and 
which are so heavy that they sink to the bottom, and therefore 
the mariners fasten to them a buoy or cork, so that they can 
be found again. 
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LAKD*WAitBtt, an officer of the Custom-House, whose duty it is, 
upon the landing of merchandise, to take an account of the 
same. 

LastaoE) the ballast or lading of a ship. Sometimes the word is 
used for garbage, rubbishy &e. 

Leakage, an allowance in the Customs granted to the importers 
of liquors which are supposed to have received damage in their 
passage* 

Lease, a contract by which, in consideration of some payment, a 
temporary possession is granted of liouses or lands. 

LedgeB) is the Principal Book of accounts kept by merchants and 
tradesmen, in which the state of every person^s account is seen* 

LsaACt, a bequest or gift of money, goods, or chattels by testa'* 
ment. 

Legates, the person to whom a legacy is bequeathed* 

Letter of AnviCE, a letter giving notice of any transaction, such 
as advising your correspondent that you have drawn on him, 
shipped goods to his order, &c. 

Letter, or Power of ATTORiiBlr, a writing which empowers one 
person therein named to act for another. 

Letter of Credit, is where a merchant or correspondent writes 
a letter to another, requesting him to credit the bearer with a 
certain sum of money. 

Letter of , License, is a written permission granted to a person 
under embarrassment, allowing him to conduct his affairs for a 
certain time, without being molested. 

Letters of Marqite, are commissions granted to captains or 
merchants in time of War, to make reprisals on the ships of 
the enemy, on pretence of indemnification for injuries received. 

Letters Patent, a privilege granted to an inventor, or dis- 
coverer, to entitle him exclusively to enjoy the advantages of 
his invention, or discovery, for a term of years. 

License, a legal permission to carry on some branch of business 
on which a duty is laid. 

Lien, a claim or attachment on any property which a person has 
21* 
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in his possessioxi^ for a debt due to Mm from the owner of thi 
property. \ 

iiiFB Annuities, annunl parents to continue daring any giten 
life or lives. 

Light Bills, chafges paid to the Trinity House, London, fof 
Lighthouses, Buoys^ &c. 

LiGHT-HousB) a tower situated on an eminence upon the sea coAst^ 
or at the entrance of some port or riyer, for the direction of 
ships in dark nights, by means of some sort of illumination, ni 
fire, catidles, or lamps* 

LiGHTEBAOE, money given for loading or unloading a ship, by 
ineaiis of a boat or lighter. 

Liquidation, the winding up of a business, such as paying and 
deceiving all debts relating to the concei'n. 

Loan, anything lent on condition of being returned; or sums^ 
generally of large amount, borrowed from individuals or public 
bodies, for thd service of the state, and which form part of thd 
National Debt. See Stocks. 

Lot, a portion or parcel of goods. iThis term is usually applied 
to an^r parcel of goods put ilp at once^ at an auction ox* publico 
sale. 

Manifest, a Ifegular list of a ship's cargo, containing the mark and 
No. of each separate package, and the names of the persons to 
Whom thfey are consigned, which paper must be signed by thct 
master of the vessel, before any of the goods can be landed* 

Manufacture, an article produced by labor or machinery, from 
any raw material. 

Manufactoey, a place where Several artificers are making any 
commodity, or article of merchandise. 

MaIit, a place of public traffic ; a great market or fair. 

Maturity, in Bills, is when they become due, or payable^ 

Maximum, the highest price of any article^ as fixed by some law 
or regulation. 

Mebchandiss, all sorts of floods which may be bought or sold^ 
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MsftOfitAK'T, a wholesale dealer in any kind of goods, on his own 
account. 

MiNtMtTM, the lowest price of any article as fixed by some regu* 
lation. 

Mint, the place where the public or current money is Coined. 

Money, metal coined for the purposes of commerce. 

Monopoly, the sole power or privilege of selling any commodity, 
whereby any person, or bodies politic or corporate, ate sought 
to be restrained of any freedom they had before. 

MonfOAGis, a pawn of land, or tenement, or anything movable, 
laid or bound for money borrowed. The person borrowing the 
money is called the Mortgager^ and the lender the Mortgagee, 

MtTLCts, fines laid on ships or goods for the maintenance of Con- 
suls, Garrisons, &c. 

Mutual Debts, when two traders are Indebted to each other, one 
debt may be set off against the other ; and in case of bank- 
ruptcy, mutual credits, as weAl as mutual debts, may be set off. 

Mutual Promise, is when one person prpmises to another to pay 
money, or do some other act ; and the latter, in consideration 
thereof, promises to do a certain act, &c. 

N. 

National Debt, is a debt due by any whole Political Community, 
as represented by their Legislature and Government. 

Navt Bills% See Bills, Navy. 

Net PnocEEDs, the sum which goods produce, after every deduc- 
tion is made. 

Net Weight, the weight of any commodity, after every deduction 
is made, and for which the price is charged. 

Non-Claim, is where a creditor neglects to make his claim within 
a proper time, in which case he cannot enforce his demand. « 

Notary-Public, a person duly appointed to attest deeds and 
writings ; he also notes or protests bills of exchange, inland 
and foreign, and promissory notes, when refused or returned. 

Note, a memorandum, or a written order for money. 

Noting, is the act of a Notary, when a bill or draft is not duly 
honored ; or, in other words, refased acceptance or payment. 
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O. 

.Obuqatiok, a bond containing a penalty with a condition annexed, 
either for the payment of money^ performance of coyenants, or 
the like* 

Obliqbe, he to whom a bond is made payable. 

ObliqcB) the person who enters into a bond, or he by whom it is 
to be paid. 

Office, a place where business is transacted. 

OhnivMi a term used among English Stock-jobbers, to express all 
the articles included in the contracts between Goyernment and 
the original Subscribers to w Loan. 

Obdnanob Debentubbb, Bills issued by the Board of Ordnance 
for the payment of Stores, &c., purchased for that department. 

ObdiBi a direction from one house to another, to effect certain 
Purchases, &g., upon limited or unlimited conditions. 

P. 

Pack or Packaob, any quantity of goods tied up for carriage. 
The latter term also denotes the charge mad-e^ for tying up the 
goods. » 

pAOKBB, a person who carries on the business of packing goods. 

Pa£ or ExcHANGB, is the intrinsic yalue of the money of one 
country, compared with that of Another, including weight, fine- 
ness, &c. [It is a'ffected by the balance of trade.] 

Pabcbl, a term applied both to small packages of wares and to 
large lots of goods. In this last sense, 20hhds. of sugai*, or 
more, if bought at one price, or in a single lot, are denomi- 
nated "a parcel of sugar.*' 

Pabtnbbship, is when two or more persons unite in trade, and 
^agree to participate in the profits or losses, according to their 
respective shares in the capital, or attention devoted to, the 
Concern. 

Pabt-Ownebs, persons concerned in ship-matters, and who have 
joi&t shares therein. 

Pass in Confobmity, or " to state in conformity y^ is to acknowl- 
edge that an aceount transmitted is correat. 
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Pawn, a pledge lodged for the secarity of the payment of a sum 
of money borrowed. 

PawnbbokeRi a person who adyances money upon pledges, for 
which he is allowed interest, at different Rates, according to 
the Sums advanced upon the Goods. 

Payee, the person to whom a bill is made payable ; and also the 
person entitled to receiTO payment of any sum of money. 

Paysb, he who binds himself to the payment of bills, bonds, or 
any sum of money, either yerbally or in writing. 

Penalty, a forfeiture for disobedience to certain laws or regula- 
tions. A penalty also is often annexed to secure payment 
of money, the performance of certain coTcnants in a deed, 
articles of copartnership, &c. 

Permit, a license from the Excise, for persons to remove excisA- 
ble articles, denoting that the duties have been paid. 

Perpetuity, the number of years' purchase to be given for an 
annuity which is to continue for ever. 

Pesaqe, money paid for weighing goods or any merchandise. 

Pierage, money paid by masters of ships for the use of a pier. 

Pilot, a person employed to conduct ships over bars and sands, 
or through intricate channels, into a road or harbor. 

Pilotaqe, money paid for piloting a ship. 

Policy or Assurance, the deed or instrument by which a contract 
of assurance is effected. 

Portage, money paid for sailors'* wages while in port; also, 
money paid for the use of a port in shipping or landing goods. 

Port-Sale, a sale of goods upon the key. 

Post-Entry. When goods are weighed or measured, and the 
merchant has got an account thereof at the Custom House, and 
finds his entry already too small, he must make a post or an 
additional entry for the Surplusage. 

Posting, in Book-keeping^ is the mode of transferring articles 
from the Journal, or the Subsidiary Books, to the Ledger. 

Poundage, the customs and other duties, payable on all goods 
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imported^ (except those free of duty or liable to tonnage;) 
being in most cases levied at bo much in the pound, or ^ Gent», 
on the respectiye yalues. 

Pab-£mption, a first buying^ or the right or privilege of buying 
before others. 

Pbehium, the money paid to an underwriter^ for insuring the 
safety of ships, goods, houses, &c. 

Pbige-Oukrent, a list of the various articles of merchandise in the 
biarket, With the present prices annexed to each. In most of 
the great commercial cities and towns, lists of this description 
are generally published once or twice a week. 

Pkihage, a certain allowance paid by the shipper or consignee 
of goods, to the mariners and master of a vessel for loading 
the same. 

PRINCIPAL, the capital sum due, or lent) in opposition to interest* 
It also means the head of a JVrm, or Commercial House. 

Pbisage, is that custom or share, that belongs to the King, out 
of such merchandise as is taken at sea, by way of lawful prize. 

pKocnlLATiON, is where a merchant empowers his clerk or agent 
to write his Signature or Firntf in accepting or enclorsing 
bills, &c. 

Pbo FoBMA, a term generally applied to a paper showing the 
terms or charges attending any particular business, as Pro 
Forma Account Sales, &c. 

pBOMlssotif Note, a note of hand promising the payment of a 
certain sum, at a stated period. 

Pbotest, a paper made out by a Notary Public, declaring that a 
bill has been presented for acceptance or payment, and was 
refused. 

Q. 

QiTARANTtNlB, the tiine that a ship suspected of infection, is 
restricted from intercourse with the shore ; it also means the 
duty imposed on ships for the purpose of Quarantine, 

QuAT, or Key. Bet KAt. 

Quest-Men, an English term for persons appointed to inquire 
into abuses, especially such as relate to weights and measures. 
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QvotaHoiY, a term generally applied to a list of the Prices of 
Exchange. 

Quoted on BoabD) means the price for which a merchant agrees 
to put goods on board) free of expenses of shipping, to the 
buyer. 

R. 

tlifi-AsstlLANdE, a contract which the first assurer enters into, in 
order to relieve himself from the engagements which he has 
incautiously undertaken, by throwing them upon other under* 
writerS) who are called re-assurers. 

IIebate, is an allowance in the purchase of goodS) for prompt 
payment. See DisCotNf . 

Receipt, an acknowledgment in writing of haying receiyed a sum 
of money, or other yalue ; and is a youcher either for an obli* 
gation discharged, or ond incurred. 

ttB-ExcHANOE, or Re-change, the Price of a new Exchange, due 
upon a bill that has been protested. It must be refunded by 
the drawer or endorser. 

tlEFRACTioN, is a deduction from the rate of goods for damages. 

Refundinq, the paying back of the money receiyed in considera- 
tion of a contract, the conditions of which haye not been ful* 
mied. 

ttEOBATiNa, buying any wares or yictuals, and selling them in 
the same market or fair. 

Release^ is the relinquishment of any right of action, which a 
man has, or claims, against another. 

Remittance, a sum of money sent either in bills of exchange or 
otherwise, from one house to another. 

Renewal of a Bill, is the cancelling a bill or promissory note 
due, and accepting another at a certain date in lieu thereof. 

Respondentia, a contract on which money is borrowed on the 
security of goods and merchandise) the same as in Bottomry 
on the security of a ship. 
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RusTiTtJTioN, when money has been paid wrongfully or by mis- 
take, is the right which the person so paying has to demand it 
back. ' 

Retail, is a dealing in commodities in small quantities. 

Returns, a term expressing the value, in goods or in money* 
returned by the consignee of a cargo or parcel of goods to 
the consignor. The term also means, a return or remittance 
of bills. 

Return of Premium, the whole or part of the premium of an 
insurance which is given back according to the terms of the 
Policy. 

Revenue, signifies the produce arising from any possessions. 
Thus the public revenue of a kingdom is the produce of its 
imposts, in shape of rents, taxes, duties, &c. 



8. 

Salvaqe, an allowance made for saving a ship or its goods, or both, 
from the danger of the seas, fire, enemies, &c. 

Sample, a small quantity of an article at a public or private sale, 
as a specimen of the commodity. 

Schedule, in commerce, the statement of a Bankrupt's Affairs, 
delivered by him to the Commissioners appointed to investigate 
his Case. Also, a paper containing a list of goods. 

Searcher, an Officer of the Custom-House, whose business is to 
search all ships outward bound, to see whether any prohibited 
or uncustomed goods are on board. 

Sea-wortht, a term applied to a ship which is, in every respect, 
fitted for her destined voyage. 

Seizure, an arrest of some merchandise, movable, or other 
matter, either in consequence of some law, or by express order 
of the Government. 

Set^oft of Mutual Debts, is where tradesmen are mutually 
indebted, one debt may be set against the other ; and in case 
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any action be brought, notice is to be giten of the particular 
sum or debt intended to be set off against another. 

Smuggling, the act of importing or exporting goods without pay • 
ment of the Customs, or Excise Duties. 

Solidity, the character which a Mercantile House bears as to 
^property. 

Solvent, a person in trade who is able to pay his debts. 

Specie, coin as distinguished from paper money. 

'Standard, a weight or measure of admitted authority, by which 
others are adjusted. It is also taken for the rule of fineness 
at which gold and silver are fixed, to be coined. 

Staple, a place of public sale, or a town or city having such a 
place. 

Staple-Goods, such as are sold at a staple; or the principal 
produce of a country ; and also goods not being liable to perish, 
as wood, lead, iron, &c. 

Stock, a fund raised by a Commercial Company to be employed 
in trade ; in Book-keeping it denotes the Owner, or Owners of 
the Books. Stock is a term likewise applied to the Capitals of 
the Bank of England, to the East India and South Sea Com- 
panies, &o. 

Stocks, or Public Funds, are the debts of Government, for 
which interest is paid from revenues set apart for the pur- 
pose. The mode' of raising supplies for the State, by borrow- 
ing money from individuals or public bodies, and levying taxes 
for the payment of the interest, is called the Funding System; 
and the loans thus raised constitute the National Debt. 

Stock-Brokeb, a person employed to buy or sell shares in the 
Joint Stock of a Company, or in the Public Funds. 

Stock-Jobber, a person who deals in the Public Funds on his 
own account. 

Storage, warehouse rent. 

Subsidy, an aid or tribute granted to the King or Queen, by a 

tax on grounds, lands, &c. It also means a foreign supply or 

grant. 
22 
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SuPEBCABOO, a person employed by Merchants to go on a voyage, 
and oyersee their cargo or lading, and dispose of it to the best 
advantage. 

Surety, a person who beoomes bound that another shall pay a 
certMn debt, or perform a certain act. 

SuTTLE, the weight of goods after Tare is allowed, and when 
farther deductions are to be made, such as Draft or TreU 

T. 

Tally, a piece of wood to score any account or reckoning upon. 

Tabe, an allowance for the weight of the bag, box, cask, or other 
package in which the goods are packed up. 

Tabif, or Tabiff, a table or catalogue containing the names of 
different kinds of Merchandise, with the duties to be paid. 

Tellers, clerks in public offices, who reckon, receive, and pay 
money. 

Tide-Waitebs, or Tidesmen, officers appointed by the Custom- 
House, to remain on board Merchants' vessels, while they have 
any customable goods on board. 

Tonnage, a custom or impost due for Merchandise brought or 
carried in Tons from, or to, other nations after a certain rate 
^ Ton. It also means the burden or number of Tons which 
a ship carries. 

Tontine, a scheme upon which annuities for lives are granted, 
with the benefit of Survivorship. 

Tbaffic, a general term for Trade, Commerce, Barter, or Ex- 
change. 

Tbansfeb, the act by which one party makes over or assigns his 
right, interest, or property to another. 

Tbet, an allowance on the weight of goods for waste, usually 
41bs. on every 104, or i^^^th part of the suttle ; but this 
allowance is now seldom given. It is allowed in the Draft or 
Tare, 
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Tbonage, a custom or toll for weighing goods. 

Tbustee, a person who has an estate, or money, put or trusted in 
his hands, for the use of another. 

TuNNAQE, an impost of so much ^ tun of 252 gallons on liquors 
imported or exported. 



s U. 

Ullage, signifies so much of the contents of a cask or other 
vessel, as it wants of being full. 

Umpire. When two arbitrators cannot agree in settling a dis- 
pute, an appeal is made to a third person named, who is 
called an umpire, and whose decision is final. 

Underwriter, is an Insurer who subscribes his name to Policies 
of Insurance on Ships, Merchandise, &c. 

Usance, the usual term or time at which a Bill of Exchange is 
drawn. » 

Usury, consists in taking more than Lawful Interest, for the Loan 
of Money; which, in England, was fixed at Five per Cent. 
per Annum, by Statute 12 Anne, Chap. 16th, 1713, on Pain 
of forfeiting JViple the Value of the Principal, by taking a 
Higher Interest.— By the Act 2 & 3 Victoria, Chap. 37th, 1839, 
Bills of Exchange and Promissory Notes, not having more than 
Twelve Months to run, before they arrive at Maturity, and also 
Contracts for Loans of Money above <£10, are exempt from the 
operation of the preceding Statute. For the rate of Interest 
in the several states of the Union, see note on page 101. 

V. 

Value. To value in a mercantile sense, is to draw a Bill ; tne 
words " value received," or " value in account," are also men- 
tioned in every Bill of Exchange, although not essential to 
their validity. 

Vellon, a money in which accounts are kept in many parts of 
Spain. 



256 EXPLANATION OF OOMMEBOIAL TERMS. 

Vendee, the person who buys. 

Vendor, the person who sells. 

Vendue, an auction or a public sale. 

VouGHEB, a document or paper proving that some- payment has 
been made, or other transaction effected. 

W. 

Wabehouse, a receptacle for Wares and Merchandise. 

Warehoused or Bonded Goods, certain articles which, on being 
landed, are warehoused, upon bond being giTcn for the pay- 
ment of duties, &c. . 

Waste, loss on Merchandise, through heat, leakage, &c. 

Wharf, a bank or quay for landing goods at, as also for shipping 
off from. 

Whabfage, money paid for the use of a Wharf. Vide Eetage. 

Wholesale, dealing in Large Quantities, or on a Large Scale. 

Wbece, in the legal sense, a ship or goods, driven ashore. When 
goods are lost at sea, they are distinguished by the barbarous 
appellations of flotsam, jeisamy and lagan, [q. y.] 



THE END. 



B. B. MEABS, STEREOTTFER. C. SHERICAN, FRINTBB. 
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